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PART I. 



THE 



Bonnievale and Kunanalling Districts, 

COOL.OABDIB: GOLDFIELiD. 



PREFATORY NOTE. 



THE various mining centres described by Mr. Gibson in this 
Bulletin consist largely of fine grained foliated and massive 
greenstones; these are penetrated by granite which, in 
some parts of the district, forms the matrix of the princi- 
pal gold-bearmg reefs. 

The quartz reafs occur both in the granite and the green- 
stone, and at times are to be found forming the Junction of the 
two. The reefs in the granite appear in general to have a 8trike 
parallel to the Junction between the granite and the greenstone, 
and they are invariably hard clean quartz, which carries very 
little sulphides. 

The ore of the highest value is said to l)e that which is moat 
marked by lamination, and as a rule the hanging walls of the 
reefs are much better defined than the footwalls. 

The Kin tore centre is about six miles from Kunanalling and 
is geologically identical therewith, and is of especial interest by 
reason of the occurrence of the "Cement Deposits" which filled 
an old river channel carved out of a much eroded granite. What 
now remains of this Cement, which appears to have been very 
extensively worked, occurs everywhere between 1,380 and 1,460 
feet above sea level. 

The old river channel has been followed by mining operations 
for over a mile and a-half though there are frequently breaks 
which may probably be ascribed to erosion; the results of erosion 
are strongly marked by numerous potholes and deep gutters. 

The deposits filling the old water course consisted of rounded 
and subangular fragments of quartz of all sizes, cemented by a 
ferruginous silicate of alumina in varying proportions. So far as 
mining operations have been carried, the payable gold was mainly 
found in the cementing material. According to the official figures 
it appears that the cement has yielded 20,2l7'46ozs. of fine gold. 
There seem to be some good scientific reasons for believing the 
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gold to have been deposited mechanically, though a certain 
quantity may have been added from solution. The ultimate deri- 
vation of the gold is from the reefs and formations in the vicinity. 
The Geological Age of the Cement deposits is somewhat con- 
jectural, but there appears to be some evidence for believing it to 
be either late Tertiary or Pleistocene. 

A. GIBB MAITLAND, 
Geological Survey Oflfice, Government Geologist. 

17th February, 1908. 
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PART I. 

The Bonnievale and Kunanalling Districts, 
Coolgardie Goldfield. 



BONNIEVAI.E. 

The township of Boninevale is situated about seven miles to 
the north of Coolgai*die in a small valley running approximately 
east and west between two ridges of greenstone hills which rise 
to a maximum height of two to three hundred feet. The 
intervening country between this centre and Coolgardie consists 
of alternating valleys and ridges, these generally speaking having 
a roughly east and west trend ; a similar class of country also 
extends eight or ten miles farther north with a difference that a 
greater extent of flat country existfe between the ridges. 

The Bonnievale valley has a width — measured from crest to 
crest of the hills — of about a mile and a-half, and the principal 
mines are situated about the centre of it, tlu- townsite being just 
at the foot of the northern rise. 

Generally speaking the country may be said to consist of 
foliated and massive greenstones of the usual type — these being 
mostly fairly line grained— and to be a continuation of that 
greenstone area in which the auriferous deposits of Coolgardie 
occur. Penetrating these greenstones, however, and occupying 
the central and western portion of the valley is an area of granitic 
rocks, and these are of interest in so much as, contrary to usual 
habit, it is almost entirely within them that the principal gold- 
beanng reefs are found. 

As can be seen by reference to the accompanying map, this 
granite area has its eastern limit just south of the townsite^ and 
extends westerly for some distance ; its exact extent in this 
direction is however indeterminable owing to the fact that the 
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whole country bo the westward is covered with extensive recent 
deposits consisting of sand, loam, etc., and being partly the result 
of the decomposition in situ of the underlying rocks and partly 
the accumulation of debris brought down from the surrounding 
hills ; owing also to the accumulation of this debris along the 
lower portions of the valley the absolutely accurate mapping of 
the geological boundaries in this part is rendered almost 
impossible ; the effect of this surface debris is, however, somewhat 
compensated for by the information provided by the various 
shafts and mine workings. 

The greenstones (amphibolites), which appear to be the 
older rocks, are an uniformly fine-grained variety similar to those 
found at Coolgardie — which have been described in Bulletin 3 
(p. 40) of the Geological Survey — and most other mining centres 
of Western Australia ; they are for the most part massive, or 
only slightly foliated, except in close proximity to the granite 
where they are highly ci'ushed and foliated, the foliation 
invariably running parallel to the junction with the granite, and 
in some cases being seen to dip away from it ; this crushing is 
merely local and only extends over a distance of a few chains 
from the granite ; it is apparently due to the pressure caused by 
the intrusion of the latter. One or two small masses of green- 
stone also occur within the granite area ; these, however, appear 
to be merely lenticular masses which have been caught up in the 
granite at the time of its intrusion. 

The granite, which as previously stated occupies the central 
portion of the valley, is fairly coarse grained and massive, show- 
ing little or no signs of foliation even along its junction with the 
greenstones ; it is a biotite variety, fairly light-coloured in hand 
specimens, and under the microscope the constituent minerals are 
seen to consist, in addition to quartz, of orthoclase, plagioclase 
(probably albite) and microline in large flakes and crystals, a few 
iri*egular flakes of biotite and a little scattered ilmenite ; the 
felspars ai e much clouded, and there is a considerable develop- 
ment of saussurite ; the biotite is a good deal altered into a green 
chloritic mineral ; a few small grains of apatite are also present 
throughout the section. No schistosity is noticeable in the 
section (789) [7628]. 

Where the junction of this granite with the greenstones ift 
plainly visible it can be seen to be dipping below the latter on 
all sides at a fairly flat angle, and one or two shafts which have 
been put down in the greenstones a short distance from the 
junction have bottomed on granite at a comparatively shallow 
depth ; f.g.^ on the Westralia Extended, G.M.L. 1639. On the 
Bendigo, G.M.L. 4096, a vertical shaft started in greenstone is 
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said to have, at a depth of about 230 feet, bottomed on massive 
granite after first having passed through two narrow dykes of 
granite, these being apparently offshoots from the main body, 
thus : — 

Fig. I. 
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Cro«8 Section at Vertical Shaft, Bendigo O.lt.L., Bonnicvale. 

How far this body of granite extends westerly it is hard to 
s^y, as about a mile west of the townsite the valley opens out 
into wide extensive ilats covered with a considerable thickness of 
recent deposits, and no rock outcrops are visible ; it appears 
probable, however, that it extends out to the south of Mt. 
Burgess and joins the main mass that lies between Kunanalling 
and Jourdie Hills. 

In addition to the main body of granite there is a still later 
series' of intrusive acidic rocks represented by numerous small 
felsitic dykes which are found intersecting both the granite and 
the greenstones ; these vary in thickness from a foot or two to as 
much as from one to two chains, but are nowhere of any great 
length or continuity ; the most important of them are shown in 
position on the map accompanying this report, but there are in 
addition several other smaller ones in the greenstone hills 
immediately to the north of the townsite. 

The Q^wiriz Reefs. — These are found both in the granite 
and in the greenstones, and also in a few cases along the line of 
junction of the two classes of rocks ; these latter, however, have 
not so far proved to be of much value. 

Generally speaking the reefs in the greenstones are small 
and of no great length, and judging by results — they are all now 
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abandoned — are of very low grade. The most imporfcant reef 
worked in this class of country is that on the Burgess, G.M.L. 
4113, about three-quarters of a mile to the north of the town. 
This reef — as can be seen by reference to the map — is very 
irregular in its strike, running from nearly south-west to north- 
west, and dipping at apparently a very flat angle to the north- 
ward ; near the surface it is of large size, and a good deal of work 
has been done on it, but it is now abandoned apparently owing 
to the values decreasing and not to the stone cutting out. 

All the reefs now being worked are in the granite, and as a 
rule they have no regular line of strike, though the more 
continuous lines generally run approximately parallel to the 
junction of the granite with the greenstones. On the whole they 
all appear to be separate fissures or ** gashes " and do not appear 
likely to live to any great depth. 

One or two reefs — notably those on the Vale of Coolgardie 
and Bendigo, G.M.Ls. 1552 and 4096 — are for part of their 
length entirely in granite and for part along the line of contact 
of the two classes of country, and when this latter happens they 
are generally smaller and much more irregular. 

Altiiough one or two of those reefs which occur wholly 
within the granite run for a considerable distance, the majority 
of them are of comparatively short length ; they are, however, 
usually of fair size, but on the whole are very irregular and 
exhibit a strongly marked lenticular habit frequently pinching 
out from six or eight feet to as many inches in a short distance 
and then making again into large bodies just as suddenly; the 
length and size of these lenses, or " shoots " of stone also varies 
considerably ; so far the average width of the majority of the ore 
bodies worked, taking them right through, is said to have been 
about four feet ; one or two of them, however, are a good deal 
below this. 

The reefs are invariably of hard clean quartz very white and 
glassy, and so far carrying very little sulphide ; the stone is often 
strongly laminated, and when this happens the values are said to 
be better than in the more solid stone ; there are no defined 
shoots of gold, the values being said to be fairly uniform 
throughout, though as a rule the stone near the wall is generally 
a little better than that in the centre of the reefs. Frequently 
the quartz carries a little galena scattered through it, and this is 
invariably accompanied by higher gold values. 

In the upper levels the reefs as a rule have good walls, the 
hanging wall being usually very clean and regular, while the foot- 
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wall is not so regular ; in the deeper workings the stone in places 
becomes " frosted " on to the walls and does not come away 
cleanly. 

All the reefs may be classed as low grade, as may be seen by 
reference to the statistics, but occasional rich patches were found 
near the surface. 

The individual reefs will be found more fully described under 
the names of the various mines in which they have l)een worked. 

Water Supply. — The district as a whole is only fairly well 
watered and the supply is invariably salt. For domestic purposes 
the town depends on the Goldfields Water Supply, to which 
system it is connected ria Coolgardie. The supply in the 
individual mines is not sufficient to keep the batteries going full 
time, and the Westralia and East Extension which crushes with 
40 head of stamps obtains its water from a well on the flat al)Out 
two miles to the north-west, where there is an abundant supply 
of salt water. 

Timber, — Timber is still fairly plentiful in the district, and 
consists almost entirely of gum ; the best of it has, however, been 
cut out owing to the fact that the Kurrawong Timber Company's 
tramway passes a few miles to the north. 



THE MINES. 

New Yictoria Consols (Gem Leases), G.M.Ls. 595, 1405, 
1741. 

This property on which a good deal of work was done by the 
original company is now in the hands of a small party of 
tributors who are doing a little work near the north-east 
boundary of the block at a depth of about 100 feet. Very little 
work has been done on the leases for some years past, and the 
majority of the workings are now inaccessible. 

As can be seen by reference to the working plans, the reef 
was extremely flat, in fact practically horizontal for a great 
distance, and on this account difficult to work ; it is said to have 
been small and very irregular. 

Where the present tributors are working there is only a 
small block of stone in sight ; this even for the few feet it is 
opened up is very **in and out," varying in thickness from six 
inches to two feet ; there is a small split off it along the drive, 
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but no work has been done on this so far. The stone is hard 
clean quartz, very white and glassy. The enclosing country is 
massive granite, much decomposed, and fairly soft throughout the 
workings. 

This line of reef is the one on which the present main 
workings of the Weatralia and East Extension Mines are 
situated (see page 17). 

The plan and section of the workings herewith have been 
traced from the old company's plans, and are not completely up 
to date. 

Table showing the YieUt of the New Victoria Consols Reef, 
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Vale of Cool^rardie G.Ms. Ltd., G.M.Ls. 1552, 3947. 

Not much work is being done on this property, the leases 
being in the hands of a small party of tributors who at present 
are doing a little work at the 260 feet level ; on the whole very 
little has been done on the* leases for some years past. 

Three main lines of reef have been worked, known 
respectively as the Main Reef, West Reef, and Quarry Reef ; the 
relative positions of these can be seen by reference to the plan 
herewith. A good deal of work has been done on these reefs, but 
a great part of the upper workings are inaccessible, and the 
bottom level was under water and could not be examined. 

Most of the work is on the Main Reef, which has been 
opened up to a depth of 300 feet, this being the deepest work on 
the leases ; at the present time the tributors are working on this 
reef taking out a block of stone above the 260 feet (intermediate) 
level ; this block averages about four feet in thickness, and this 
is said to have been about the average of the whole reef. 
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This Main Reef near the surface is along the north-eastern 
side of a tongue of greenstone, as shown on the map ; this 
tongue, however, dies out at a very shallow depth at its north- 
western end, but pitches deeper as it goes eastward, and joins the 
main body of greenstone in this direction ; towards the north- 
western end, where in contact with this greenstone, the reef is 
said to have been fairly small and very irregular, and to have 
died out in depth soon after it got away from it ; in the present 
workings farther east, however, it is still going down strongly 
having granite on both walls, the greenstone having cut out 
(vertically) as proved by a crosscut to the West Reef, which on 
the surface is on the opposite side of the tongue ; taking this reef 
right through it is said to have been pretty irregular, sometimes 
pinching out to a few inches and then again opening out to seven 
and eight feet ; on the whole it is said to have averaged some- 
where about 4 feet. 

Several other smaller reefs on the north side have been 
worked in connection with the Main Reef ; these were known as 
the Parallel Reef and the Battery Reef ; they were both small 
and very little work has been done on them ; the Battery Reef 
was only a few inches in thickness, but some nice stone was got 
out of it ; the Parallel Reef was a little larger, but was very low 
grade. The position of these reefs is shown on the accompanying 
mine plans. 

The West Reef lies about 250 feet south-west of the Main 
Reef and runs parallel to it ; it is entirely in granite, lying a 
hundred feet or so from the tongue of greenstone which runs 
alongside the Main Reef. Most of the work on this reef lies 
between the surface and 100 feet (v.d.), though it has also been 
opened up at the 300 feet level by a crosscut from the Main 
Reef ; these bottom workings were flooded and therefore 
inaccessible, and a great portion of the upper workings were also 
inaccessible owing to the levels having fallen in. No work has 
been done either on this or the Quarry Reef for some time. 

The average thickness of the reef appears to have been from 
three to four feet, but it is very irregular, and in places goes out 
to almost a thread ; at the south-east end it connects with the 
Quarry Reef as shown. 

The Quarry Reef has been worked to about the same extent 
as the West Reef, and for tlie same reasons a great part of the 
workings are inaccessible. 

The reef runs almost due east and west, dipping pretty flat 
to the north, and cuts across the line of the West Reef diagonally. 
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The reef possibly marks the line of an old fault, but.not sufficient 
could be seen to make this point clear ; several reefs run into the 
Quarry Reef, but none of them cut through it, and at the same 
time it di>es not appear to cut through them ; all have probably 
been formed at the same time. 

The Quarry Reef is a comparatively short reef, and is more 
irregular in size than any of the others, frequently pinching out 
to a few inches, and then rapidly making again to as much as 
ten and twelve feet in phices. At its east end, neAr where the 
West Reef comes in contact with it, it runs on to the green- 
stones and along the junction of these with the granite for a short 
distance but gets very small and apparently cuts out altogether. 

There are several other parallel north-west and south-e^st 
reefs uniting with the Quarry Reef on this and the adjoining 
property, on all of which more or less work has been done. These 
reefs are one or two chains apart, and are all in the granite, 
running approximately parallel to its junction with the green- 
stones, and all dipping at a flat angle to the nortii-east, the 
granite also dipping in this direction below the greenstones. 

The quartz in all these reefs is hard white and glassy, some- 
times strongly laminated and carrying little or no sulphides. The 
reefs are all low grade, and the values are fail ly regular through- 
out ; in the case of the Main Reef, however, much better values 
were obtained near the surface at the northern end. 
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Westralia and East Extension Mines Ltd., G.M.Ls. 144, 
1151, 1639, 2146, 2266, 3572, 3575, 4012, 4099, 4113, 4114. 

This is the only property at Bonnie vale on which any work 
worth speaking of is at present being carried out. A reference 
to the plan of the underground workings will show that a large 
amount of work has been done, and that several lines of reef have 
been opened up ; at the present time, however, work is being 
done on practically only one line, this being the same one ai 
worked on the New Victoria Consols (Gem Leases), and which 
comes into the Westralia and East's ground at a vertical depth 
of about 130 feet. Below this depth the reef is a good deal 
bigger than in the Consoles ground, and is said to have averaged 
about four feet right through the workings ; in the deeper work- 
ings on the north side of the shaft there is very little stone, and 
the reef appears to be cutting out in this direction, though one 
good-sized lens of stone has been worked ; south of the shaft 
there is a much better reef, which in one place is fully eight feet 
wide, and probably averages about four feet ; in the two bottom 
levels the stone near the shaft is small, but it is improving in 
size as the drives are continued southerly. 

In addition to this a large amount of work has been done 
on two other lines of reef known respectively as the South Reef 
and the Tunnel Reef. Most of these latter workings were 
inaccessible, but the reefs are stated to have similar characteristics 
to the mnin line, being decidedly irregular and lenticular, and to 
have averaged about four feet in thickness. 

There are also several other lines of reef on the leases, on all 
of which more or less work has been done ; these, however, are 
not considered of any great importance, being of too low grade to 

pay; 

Of these reefs the main largest lines run roughly parallel to 
the junction line between the granite and the greenstone — here 
about north-west and south-east — and dip north-east at an angle 
of about 40 degrees ; the second line runs almost due north and 
south, and the reefs dip at a flat angle to the east ; these north 
and south reefs are, as a rule, shorter and more irregular than the 
others. 

All the reefs are at times strongly laminated, and the quartz 
is, as a rule, white and glassy, and very free from sulphides ; the 
values are said to be fairly regular throughout, but are distinctly 
low grade, as can be seen by a reference to the table of returns 
herewith. In the upper levels the waljs are clean and well 
defined, but in the deeper workings the quartz is becoming 
" frosted " on to the walls and does not come away cleanly. 
Occasionally several well-defined separate seams can be seen in 



18 



the one reef, apparently as if several depositions of quartz had 
taken place, and when this happens it is said that usually only 
alternate seams carry values. 

The country rock is a massive granite, fairly soft in the 
upper levels, but very hard and compact in the bottona 
workings. 

The mine water is salt and the supply is limited ; water for 
battery purposes is obtained from a well on the flat about two 
miles to the north-west, where an abundant supply (salt) is 
obtainable. 

The mine is equipped with an up-to-date 40-head mill and 
plant. 

7'able showing the Yield from the Westralia and East Extension 
Minen^ TAd. 



Year. 


Ore onuhed. 


Gold therefrom. 


Bate per ton. 




Tons. 


Ozs. 


Oo. 


Previous to 1897 .. 


23200 


92-54 


•39 


1897 ... 


7,55510 


7144-43 


•94 


1898 ... 


22,615-35 


11,923-55 


•52 


1899 ... 


9,326-20 


2811-41 


-30 


1900 ... 


49500 


80-37 


•16 


1901 ... 


4,282 00 


1,453-25 


•33 


1902 ... 


13,149 00 


9,433-21 


•71 


1903 ... 


26,981-00 


19,823-10 


•73 


1904 ... 


26,388-90 


16,482-23 


-62 


1905 ... 


31,688-00 


13,680-38 


•43 


1906 ... 


40,115-09 


14,875-74 


•37 


•1907 ... 


15,299 00 


5,261-09 


•35 


Total ... 


198,125*«5 


xm^rnvm 


•62 



* To 80th June. 



Table showing the Yield from Leases at Bonnievale^ other than those 
nlrendji mentioned^ vp in ,30th June, 1907. 



Name and No. of Learn. 


Ore 
crushed. 


Gold 
therefrom. 


Rate per 

ton. 


Bendigo and Coolgardie Prop. Co., 
N.L.,G.M.Ls. 3847, 3848, 4096, 
(126,347) 

Black Cat, G.M.L. 4174 

Condenser King, G.M.L. 3602 ... 


Tons. 

3,891 •OO 

61-00 

306-50 


0X8. 

3,41186 

35-62 

214-85 


OS8. 

•87 
-58 
•70 
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Table showing the Yield from Leases at Bonnievale, other than those 
already mentioned^ up to SOth June, 1907 — continued. 



Name and No. of Lease. 


Ore 
crushed. 


Oold 
therefrom. 


Rate per 
ton. 




Tons. 


Oa. 


Oes. 


Curiosity, G.M.L. 3869... 


11700 


37-31 


•31 


Enterprise, G.M.L. 3901 


178-00 


138-97 


-78 


Gem of the Vale, G.M.L. 3630 ... 


4410 


1203 


-27 


Gentle Annie, G.M.L. 3805 


809-50 


1,292-42 


1-59 


Golden King, G.M.L 1811 


47-00 


47-09 


1-00 


TAdy Florence, G.M.L. 3742 


62-50 


47-34 


•75 


Little Victoria, G.M.L 3895 


2000 


29-55 


1-47 


Mt. Burgess G.M., Ltd., G.M.Ls. 








2413,1610... 


8,434-50 


8,463-25 


100 


Mt. Burgess Christmas Gift, G.M.L 








1610 


427-00 


252-76 


•59 


Mt. Minyen, G.M.L. 3923 

Native Wonder, G.M.L. 3763 ... 


32-00 


12-94 


•40 


25-00 


15-86 


•63 


Xew Burgess, G.M.L. 3944 


42-50 


801 


-18 


North Burgess, G.M.L 4060 (1610) 




cy. 185-17 




North Burgess G.M. Co., Ltd., 








G.M.L 1610 


1,037-00 


617-66 


-59 


Prim Syndicate, Ltd , G.M.L. 2638 


2,684-80 


2,052-47 


•76 


Prince Llewellyn, G.M.L. 3829 ... 


68-00 


17-26 


•25 


Water Trust, Mining and Public 








Crushing Co. of W.A , Ltd., 








G.M.L. 3453 


1,648-30 


808-35 


•49 


Sundry Claims 


245-50 


153-44 


-62 



Bonnievale to Kunanalling:. 

North from Bonnievale the greenstone country extends for 
about nine miles, being mostly covered with recent deposits, with 
only occasional rock outcrops in the form of low ridges ; it then 
gives place to massive granite, which extends continuously, with 
occasional outcroppiiigs from beneath the sandy covering of 
recent deposits, to Kunanalling. 

The southern junction of this granite with the greenstones is 
not visible, but it probably runs a little north of west and south 
of east ; the northern junction runs about north-west and south- 
east through the townsite of Kunanalling (vide map) To the 
westward this body of granite appears to open out over a very 
considerable area, but to the eastward it does not appear to be so 
extensive. 
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KUNANALLING. 

The townsite of KunanalUng is situated at the south-western 
foot of a low ridge of greenstone hills, extending in a general 
north-westerly and south-easterly direction, and having a 
maximum height of 150 to 200 feet; to the south and west the 
whole country is flat and covered with loose sandy soil and fairly 
heavily timbered with mulga and gum ; to the north, immediately 
behind the town, are a few low parallel greenstone ridges trending 
roughly north-west and south-east for four or five miles and 
having a maximum width of about a mile and a-half, then giving 
place to extensive mulga and salt- bush flats. 

Broadly speaking the rocks of the district can be said to 
consist of only two classes, viz., granite and greenstone, the 
junction of which runs approximatt^ly north-wost and south-east 
through the middle of the town ; the country to the south and 
west is granitic, and to the north and east is greenstone. 

The general line' of this eastern boundary of the granite is 
shown on the map herewith ; its western l)oundary is about a 
mile on the KunanalUng side of the Jourdie Hills Trig., and 
apparently runs much more nearly north and south ; beyond the 
western limits of the map the eastern Ixiundary swings round a 
good deal more westerly running several miles to the south of 
Dunn's Eight Mile ; the western edge is said to be about two 
miles to the east of Dunnsville, so that the l)elt is getting much 
narrower in this direction, and possibly die« out altogether a few 
miles farther north. Southerly and south-westerly this granite 
belt opens out into a large area lying between Jourdie Hills and 
Coolgardie, its extent however in this direction is not exactly 
known. 

In addition to this main body of granite there are one or two 
smaller areas within the district examined, between Kunanalling 
and Kintore; these occur entirely within the greenstones and at 
no great distance from the main granite mass ; their position and 
extent are shown on the map herewith. Owing to the recent 
deposits which cover the greater portion of the country between 
Kunanalling and Kintore the exact boundaries of these smaller 
granite bodies are diflicult to exactly define ; they are evidently 
offshoots from the main mass. 

The granite is a massive variety similar in hand specimens to 
that at Bonnievale, and is undoubtedly intrusive through the 
greenstones. A section (788) of a specimen [7628] taken from 
the water shaft on G.M.L. 734a at Kintore shows it to differ 
slightly from the Bonnievale variety in that the felspar consists 
almost entirely of orthoclase in large flakes and crystals generally 
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exhibiting zonal structure and Carlsbad twinning; a little 
plagioclase is also present, but microline is apparently entirely 
absent ; tbe biotite is not so altered but where so is changed into 
colorless scaly talc ; the felspars are very little altered ; more 
ilmenite is present, and is largely altered into leucoxene The 
section shows no sign of schistose structure. 

The greenstones are of the type usually found on the 
Eastern Goldfields of Western Australia, and occur both massive 
and schistose. 

The schistose rocks are. most largely developed in immediate 
proximity to the granite, and apparently owe their existence to 
the presence of the latter ; they only extend over a width of 
from, roughly, ten to fifteen chains, occasionally more, the 
schistosity is invariably parallel to the junction with the granite 
and dips away from it ; it is most strongly developed closest to 
the junction. These schisUwe rocks pass imperceptibly into the 
massive and slightly-foliated variety, and are merely a crushed 
form of the same. 

Running through these massive and foliated rocks are 
occasional narrow bands of schists, having a trend invariably 
parallel to the granite junction ; these bands are often less than 
a chain in width but are usually fairly continuous, evidently 
marking shearing or faulting planes ; it is within these that the 
majority of the payable ore bodies have been found. 

The massive greenstones, as a rule, form the ridges, vvhile the 
schist belts are found in the valleys between, which probably 
owe their existence to the softer and more-easily weathered 
.schists. They, the massive varieties, are fine grained and very 
hard and compact at a depth. A section (785) of a specimen 
[7519] taken from the dump on Pearce's Find, G.M.L. 2836, 
shows it to consist of an intimate mixture of pale green horn- 
blende (actinolite) and a plagiocla^e felspar (probably labraxiorite) 
in about equal proportions, the latter sometimes showing slight 
signs of crystalline boundaries, but being, as a rule, in irregular 
masses and showing very little clouding or alteration ; a good 
de^l of magnetite is also present in the form of skeleton crystal 
aggregates; no schistose structure is visible in this section. 

In addition to the granite and greenstones there is a 
series of acidic dykes which are found traversing the greenstones. 
These are usually small, being sometimes only three or four feet 
in width and of no great length, and have not been shown on the 
map, as the scale of it is too small to permit of them being 
delineated with any degree of accuracy. These dykes ar^ not 
numerous, and when found are usually in fairly close proximity 
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to the granite. 8onie of tliein closely resemble the main body of 
the granite, from which they appear to be merely off-shoots ; 
others appear to belong to a later intrusion, and consist of fine- 
grained felsites and quartz porphyries. These have mostly been 
met with in the workings below ground {eg , in the Premier 
Extended, G M.L. 419), and are not as a rule visible on the 
surface. This is owing to the recent deposits which cover the 
greater part of the district under examination, and if these were 
removed the granitic and porphyry dykes would probably be 
found to occur in considerable numbers. One or two of these 
granitic dykes occurring along the line of the schist belts 
mentioned above have been found to exhibit a strongly-marked 
schistose structure parallel to the schistosity of the greenstones, 
having evidently been subjected to the same shearing action as 
the latter, this shearing having taken place subsequent to the 
granitic intrusion. 

Quartz Reefs and Lodes. — The auriferous quartz reefs and 
lodes of Kunanalling are found almost without exception in the 
greenstones, thus conforming to the usual West Australian rule 
A number of quartz reefs occur along the junction of the granite 
with the greenstones, these sometimes being of considerable 
width but of little length, and so far have not proved to be gold- 
bearing. 

The auriferous quartz reefs on the whole are small, and 
though the channels in which they have been formed are often of 
considerable length, the actual reefs, or quartz bodies, are of 
uncertain length and very irregular. 

By reference to the accompanying map it will be seen that 
with one notable exception (the Emu-Broncho line) the reefs all 
run approximately north-west and south-east, and maintain a 
marked parallelism to the junction between the granite and the 
greenstones ; morever it will be seen that the majority of them 
are found along one main line about half a mile distant from this 
junction. This line will be known as the " Main " or " Premier " 
line. Lying between it and the granite is a second well-defined 
parallel, but apparently much shorter, line known at tht* Sham- 
rock line. Both these lines are bands of schist within which ore 
bodies occur. 

The Main or Premier line, as can be se^n by reference to 
the map, is a well-marked continuous line from the Inkerman 
(Ruby May) at the north, south-easterly through Bows Gold 
Mine, the Brilliant, the Catherwood, and the Premier, a distance 
of nearly two and a-half miles. A little to the south-east of the 
Premier the outerops disappear for a distance of about half a mile 
beneath extensive fiats What is, however, probably the con- 
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tinuation of the line has been worked on tlie Waratali and 
General Buller leases, and again farther south-east on the Blue 
Bell, a total distance of nearly four miles South-easterly 
between the Blue Bell and the Golden Fremantle the country for 
a mile or so is more broken, consisting of low irregular ridges of 
massive and slightly-foliated gi eenstone, and there are no regular 
defined lines of reef through it. Farther south, however, through 
the Golden Fremantle, New Fremantle, and Star of Fremantle, 
there is another continuous well-defined line, which may possibly 
be the continuation of the Premier line. 

The Shamrock line has nothing like the same continuity as 
the Premier, but has been proved for a little over half a mile, 
aiid probably extends a good deal farther than this, as it is 
hidden at either end beneath extensive areas of recent deposits. 

Eastward of the Premier line nothing of importance has so 
far been found, partly because the greater part of the country is 
covered with recent deposits, and partly because the greenstones 
in this direction are mostly massive, and what reefs do occur in 
them are small and of little length and no regularity. 

Along these two principal lines ore bodies of varying length 
and width occur, the most important of which has bieen that 
worked on the Premier, G.M.L. 798. These ore bodies consist of 
lenticular bodies of quaitz occurring singly, sometimes of con- 
siderable size and length, and in series, when they form 
practically one continuous quartz reef ; sometimes several parallel 
bodies occur along the same line, and on this account more cross- 
cutting than has been done in most of the mines would have 
probably proved beneficial. 

The quartz lenses, or series of lenses, occur usually within a 
well-defined body of greenstone schist, which still continues after 
the quartz has cut out, but unfortunately though the values in 
the quartz are often high those in the schist are not rich enough 
to pay. Generally speaking the ore bodies can be said to be 
small. 

So far the work done in the district has gone to show that 
these ore bodies do not live to any depth, usually dying out at 
from 100 to 150 feet, and up to the present any deeper work that 
has been done has not proved the recurrence in depth of other 
payable ore bodies. 

The various individual reefs and ore bodies will be found 
most fully described under the names of the leases on which they 
have been worked. 
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Water Supply. — The water supply of the district is 
invariably salt, and for domestic purposes the residents have to 
depend principally on the Government dam, which so far has 
proved sufficient for all requirements. The supply of salt water 
in the mines varies considerably, but the various batteries have 
had no difficulty in obtaining a completely adequate supply. 

Timber. — Tirabtir (gum and mulga) of good quality is still 
plentiful throughout the district. 

THE MINES. 

Premier, G.M.Ls. 798, etc. 

This mine was at one time the mainstay of the district, but 
it iff now almost abandoned, and the surface plant has been 
practically all removed to other localities. A reference to the 
mine plans (Plate IV.) will show the amount of work that has 
been done. 

Three separate ore bodies have been worked, known 
respectively as the West, Middle, and East. The West and 
East bodies run nearly parallel, bub the Middle one runs more 
easterly and forms a connecting body between the other two. 

Both the East and the Middle bodies start some distance 
north of the main shaft and run northerly. Both of them, more 
especially the East, pitch at a very flat angle to the north. The 
West body is the main one, and it has been worked both north 
and south of the main shaft for a total distance of about 900 
feet. 

These ore bodies consist of long lenticular ma.s.ses of quartz, 
and occur within a well-defined belt of greenstone schist trending 
abo'it north-east at an angle of from 50 to 60 degrees. Although 
of considerable length they are of no depth, the West body having 
cut out at about 80 feet and the East at just below the 140 feet 
level. Below these depths the place of the quartz is taken by 
highly altered and partly-graphitic schist sometimes carrying 
thin seams of quartz, and though the workings have been carried 
down to a depth of 300 feet there is no change and no signs of 
other quartz bodies coming in. With the quartz the payable 
gold values have also gone, for although the schist carries a little 
gold it is of too low grade to pay for working. 

With the exception of a little crosscutting and develop- 
ment work near the surface very little has been done on the 
leases for some time past, and the greater part of the workings 
are inaccessible ; the upper workings on account of the levels 
having fallen in, and the bottom because the water is up. 
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The size of the ore bodies appears tx) have varied a good deal, 
but to have aveniged from two to four feet. At the north end 
of the 140 feet level th«re is a large body of quartz goiag down 
underfoot, but carrying very low values, this being the end of the 
East shoot. Development at a lower level has proved this body 
to cut out a little below the 140 feet. Crosscuts from the upper 
levels have been put in each way to the massive greenstones 
forming the walls of the belt of schist, and have failed to reveal 
anything in the way of other parallel ore bodies, and the chances 
of finding anything by further sinking appedr to me to be very 
remote. 

The mine was originally equipped with a 20-head mill, but 
this and most of the other surface plant has been removed, and it 
is in a very deserted looking state. 

The water supply, which was salt, was not good, and water 
for milling purposes was obtained from a well near the edge of a 
small salt lake some three miles to the south. 

Table sliowing the Yield of the Premier Group. 













Total. 


Avence 


Year. 














rate 




Loue. 


crushed. 




per ton. 


Oreonuhed. 


Gold therefrom 


per ton. 


P»«Tious 










to 




Ton*. 


On. 


Ou. 


Tons. 


Oa. 


OXH. 


1«7 .. 


Pwniter South* O.M.L. 
14m 


19H)0 


9-91 


-C6J 








1W7 .. 


Do 


.WOO 


100-90 


2-01 








\m .. 


Do 


813-00 


248-94 


-.*) 








IW .. 


Do 


100-00 


129-82 


1-29 








1901 


Do. 


12-00 


912 


-40 








PreviouB 
to 

van .. 










99400 


4Wi-6B 


•49 


Premier G.M. Co.. N.L.. 


■3,141-00 


9.680-42 


1-80 




O.M.LB. 7!to. ni». 
















(70S, 74s, 4Mi. 'Zm) 














MB7 .. 


Do. 


4.308-00 


4.470-38 


1-02 








1«B8 .. 


Do 


9,08S-U0 


g..-J83-18 


-90 








im .. 


Do 


11.18U-00 


6.898 97 


•S2 








MOO 


Do 


IS.84B-00 


10.14430 


-64 








1901 


Do 


10.710-00 


3,740-43 


-34 








1902 .. 


Do. 


2.301}-00 


4.872-38 


2-11 








1«B .. 


Do. 


3.371-30 


3,096-34 


•90 








1W4 .. 


Da 


1.906-50 


946-34 


•82 








1908 .. 


Do. 


604-90 


2.398-37 


3-90 








IW6 .. 


Do. 


189-90 


196-71 


1-08 








19Wf .. 


Do 




cy. 114-80 






46.899-20 


-79 


1M88 .. 


Bmut O.M.L. lllH 


102-00 


138-26 


1-39 


1W9 .. 


Do. 


41-00 


28-78 


^ 








1908 .. 


Do. 


133-39 


34-96 


■26 










Total .. 








276-39 


201-9H 


•73 


















63,372-35 


47,554-86 


•76 



* Tnuuf erred to Premier. t To 30th J tine. j AmaUianiated with Premier O.M. Co. In 1902, 
tnuuiferred itgain in 1906. 



Blue Bell, G.M.L. 

On this lease several small quartz veins have been worked 
to a depth of 150 feet. These occur in a belt of greenstone schist, 
which is probably a continuation of the Premier line. They are 



20 to 30 feet apart, and run almost due north-weat and south- 
east, dipping at an angle of about 80 degrees to the north-east. 
Most of the work has been done on the most easterly vein, and 
this has l)een opened up for nearly the whole length of the lease, 
and a lot of work has been done on it down to 100 feet. A little 
work has also been done down to 150 feet, but nothing below this 
as the country is getting hard, and the stone here is too small and 
too poor to pay. All the veins are small and irregular, the 
main one, averaging not more than six inches in thickness, is 
said to have occasionally reached as much as 30 inches, but 
this only for a short distance. One or two rich pockets were 
obtained from this vein, but generally speaking the values have 
been fairly regular right through. 

On the adjoining lease (Blue Bell Extended, G.M.L. 727s) a 
good deal of work has been done on a similar parallel quartz 
leader, but the workings have been abandoned for some time and 
were inaccessible. 

A good supply of salt water was struck in the main shaft on 
this lease, the water commencing to make at about 125 feet. 

The property is equipped with a five-head battery with 
which the owners, in addition to treating their own stone, do a 
good deal of public crushing. 

Table showing the Yield of the Blue Bell Leases, 





Nune and Number of 
LeaM. 


Ore 
cnwhed. 


Gold 
thrretroni. 

Osa 

U3-64 

190-75 
14-33 


Bate 
per ton. 

On. 

1-01 

•88 
■71 


TotaL 


Averace 


Year. 




ratT 
per ton. 


Previo 
to 
IBOO 

Do. 

1900 

1901 
1909 


us 


Lone Hand O.Mb.. Ltd., 

O.M.lA la. (k 
Phamix O.M., Ltd.. 

O.H.L. 1« 
Lone Hand, O.M.L. 
539*. («B) 

Do 

Da 

Blue Bell, O.M.L. 696b 

Do. 

Do. 

Blue Bell Extended, 
G.M.L. 7*78 
Do. 

Blue Bell Leaaee. 696*. 

Do. 

Do. 

Total .. 


Ton*. 

iia-oo 

aasDO 
aoDO 


Tona 
217^70 

686-80 

367-00 
697-00 
113-00 

810-00 


Oifl. 

128-89 

348-40 

827-71 
4»-92 
71-32 

468-46 


On. 
66 

•64 
•91 


190S 
1904 
1905 


137-00 
224-00 
SS6-00 


137-79 
118-71 
191-02 


•93 

•68 
•68 


•89 
•68 


1904 
1906 


n-00 

96-00 


8-39 
62-iB 


•49 

116 

IT 


190B 

1906 
1907* 


40-00 

898-00 
178-00 


15-40 

832-96 
110-80 


•86 




















2,830-20 


1,766*80 


•62 



* To 30th June. 



Waratah and General BuUer, G.M.Ls. 616s, 626s. 
These leases are situated about midway between the Blue 
Bell and Premier on what is apparently the same line. A good 
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deal of work has been done, but the leases are now abandoned. 
Several lines of reef have been opened up, these occurring in a 
narrow belt of greenstone schist, and being apparently similar to 
those on the Blue Bell. They run about north-west and south- 
east, dipping at a steep angle to the north-east, and appear to 
have been of fair size in places. A fairly continuous make of 
stone was opened up, but all values are said to have cut out a 
little below the 100 feet level. A plentiful supply of salt water 
was struck at a depth of 150 feet. 

(For returns, see table page 35) 

Catherwood Leases, G.M.L. 6568, 657s (Bow's Leases). 

A good deal of work has been done on these leases, but 
apparently without satisfactory results, and they are now 
idle. The workings are on a narrow belt of schist, probably a 
continuation of the Premier line, and the ore bodies most likely 
consisted of the usual irregular lenticular quartz veins, and were 
evidently of no size or continuity. On the dump of a vertical 
shaft on G.M.L. 657 can be seen pieces of a dark-coloured highly- 
altered greenstone schist slightly graphitic and carrying small 
seams of quartz and calcite, being exactly similar to that met 
with at the 200 feet level in the Premier. This shaft has 
apparently passed through a belt of this schist, but as was the 
case in the Premier the values were no good. 

The country on either side of the schist belt consists of 
massive and slightly-foliated greenstone, and judging by the 
dumps at one or two of the shafts gets very hard at a compara- 
tively shallow depth. 

A plentiful supply of salt water was met with in the main 
shaft on G M.L. 656s, and the water for the Government 
subsidised battery (Bow's Battery) is obtained from this shaft. 

Bow's Leases, G.M.Ls. 6468, etc. 

These leases are on the continuation of the Premier-Cather- 
wood line, and a lot of work has been done on them to a shallow 
depth. There are said to have been several small parallel makes 
of stone occurring in a belt of schist, which is enclosed in massive 
to slightly foliated greenstone, and runs about north-west and 
south-east, dipping pretty flat to the north-east. 

No work is being done on the leases at the present time, and 
most of the workings are inaccessible. 

The ore bodies apparently consisted of a series of small 
irregular quartz lenses, and are said to have cut out completely 
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at a vertical depth of about 50 feet. A little work has been 
done at a considerably greater depth than this, but apparently 
without result. 

There is a 10-head battery on the property which crushes for 
the public, and at the present time is subsidised by the Govern- 
ment. 

Table showing the Yield of Bow's Leases. 



Prevloiut 
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lUOU 

liMO 
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HICI2 
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3.W09 


uau-4u 
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•;«i 

•11 
•17 













Ow. 

2.705-77 



•eu 

•31 



8,576-14 4,667-81 



•54 



• To 90th June. 



Inkeriiian, G.M.L. 757s (Ruby May, G.M.L 5998). 

This property is on the extreme northern end of the apparent 
continuation of the Premier line. The ore bodies are of the usual 
type of the district, viz., small irregular lenticular quartz reefs 
occurring in a narrow belt of greenstone schist enclosed in 
massive to slightly foliated greenstone. The present workings 
are at the extreme north end of the lease where two parallel ore 
bodies some 20 feet apart have been opened up. Other makes of 
stone occur farther south and between this lease and Bow's, but 
so far they have not proved of any value, and very little work 
has been done on them. 

At the present time the owners are working at the 100 feet 
(water) level and between this and the surface. A little work 
was done at the 150 feet level by the previous owners, but the 
workings were inaccessible. Apparently th^ results were not 
satisfactory. Most of the work is on the more western of the 
two makes of stone at the north end, very little having been done 
on the other. This western make is very irregular, ranging from 
a mere thread of quartz to bunches up to nearly three feet in 
thickness. Its average throughout the present workings is from 
eight to ten inches. Very good values are being obtained, and 
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they are said to be still good along the bottom of the main drive 
(100 feet level). The gold is mostly fine, and a lot of it occurs 
in vughs It^ft by the oxidation and leaching out of sulphides in 
the stone. These sulphides are fairly plentiful along the bottom 
level, and will piobably be found to be pretty heavy below water. 
Only the quartz carries payable values. There is a little gold 
in the schists, but not sufficient to pay to work. 

Ttthle showing the Yield from the fnkermnn Lease. 



Year. 



1905.. 

1906.. 



Totiil 



Ore crushed. 


Gold therefrom. 
Ozs. 

8-28 
219-86 
34512 


Bate per too. 


Tons. 

15-00 
188-00 
205 00 


Ow. 

•55 

M7 

1-69 


408-00 ' 


573*26 


1-40 


• To 30th June. 





Emii and Broncho^ G.M.Ls. Ills, 458s. 

The reefs on these two adjoining pioperties form a notable 
exception to the g(»neral rule of the district. Several lines have 
been opened up, and these strike about north-east and south- 
west, or directly at right angles to the main lines and to the 
granite junction. Their dip is at a fairly flat angle to the south- 
east. The country here is a hard tight greenstone exhibiting 
slight foliation in the normal direction, i.e., north-west and 
sonth-east, and in addition a well-marked foliation at right 
angles to this. This cross foliation extends over a width of al)out 
ten chains and a length of from twenty to thirty chains. 

The reefs, which run parallel to the cross foliation, are 
short, having a maximum length of some five chains, and small, 
apparently having an average width of about two feet. They are 
of hard white quartz, and judging by results are mostly of little 
or no value. A good deal of work has been done on several of 
them, but they are all now abandoned. On the Emu one of 
them has been worked to a depth of a little over 300 feet on the 
underlay. The shoot of gold is said to have been fairly rich but 
very short — merely a pipe — and the country being extremely 
haiSi it would not pay to work further. 

The returns from the Emu are included under the Premier 
(see page 25), and those from the Broncho are shown on page 35. 

Star of Fremantle, G.M.L. 645s (609s). 

A well-defined line of reef runs through this lease and the 
adjoining ones to the northward, and a good deal of work has 
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been done on it in various places. The general trend of the line 
is a little west of north-west, and its dip is about 80 degrees to 
the north-east. On the Star of Fremantle it has been worked to 
a depth of 260 feet The water was up in these workings at the 
time of my visit, and they were therefore inaccessible. Mr. 
Grabb, Inspector of Mines, has reported on the mine as follows : — 
" The lode has been opened up to. a depiih of 260 feet. At the 
250 feet a level has been put in north 30 feet and south 40 feet. 
At 200 feet the lode has been driven along for 1 70 feet, and this 
block stoped out to the surface. Along the 200 feet level the 
lode averaged about three feet in width, but along the 250 feet 
it has pinched to about six inches. Throughout the upper work- 
ings the reef varies from a few inches up to 8 feet, and may be 
said to have averaged about three ieet" 

In addition to this work a good deal has been done above 
the 100 feet level. 

The ore body consists of an irregular lenticular quartz reef 
occurring in a narrow belt of greenstone schist. 

On the adjoining block to the northward (Fremantle Vale, 
G.M.L. 618s) there are two well-defined parallel makes of stone 
at the surface. These are 20 to 30 feet apart, and appear to be 
from two to three feet in width. A good deal of work has been 
done on the more eastern make down to 100 feet. The main 
shaft has been carried down another 100 feet, but there are said 
to have been no values below 100 feet. A good supply of salt 
water was struck in this shaft at a depth of 200 feet. 

Both this lease and the next one farther north (New 
Fremantle) on which a lot of work has been done down to 100 
feet on the same line of reef, are now (August, 1907) abandoned, 
and the workings are inaccessible. 

Table showing the Yield fj^om the Star of Fremantle Lease, 



Year. 


Ore oroflhed. 


Gold therefrom. 


Bate per ton. 






Tons. 


On. 


00. 


1902 ... 




53500 


445-88 


-83 


1903... 




72200 


612-98 


•84 


1004... 




1,484-00 


925-07 


•62 


1905... 


1 


52200 


301-67 


-57 


1906 ... 


1 


821-00 


363-50 


-44 


1907* 


Total ... 

1 
1 


169-00 


64-37 


•38 




4,258*00 


2,718-47 


•88 



• ToSOtbJune, 
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Shamrock, Premier West, and Hopefinl, G.M.Ls. 586s, 602s, 
7678, 783s. 

This line of lode on these properties runs north-west and 
south-east, and dips steeply north-«ast, being parallel to the 
Premier line and lying about half way between it and the 
granite. It is not such a well-defined line as the Premier, but 
has been proved for a length of nearly half a mile, and probably 
extends a good deal farther both ways. The ore bodies occur in 
a narrow belt of greenstone schist, and are irregular both in size 
and occurrence, and also in their gold contents. There are no 
continuous quartz masses as there are in the Premier, and the 
ore bodies consist of a more or less crushed hornblende 
(actinolite) rock with which are occasionally associated small 
makes of quartz. The schist itself carries very little gold and is 
not payable. 

On the Shamrock a main shaft has been sunk to a depth of 
250 feet, but very little work has been done at this level, and the 
values are said to have been not too good. Most of the work 
has been done at the 80 feet level, and these were the only 
workings which could be examined. The present working shafts 
are down to this level, along which the lode has been opened up 
for a length of about 400 feet. Most of the stone above this 
level has been taken out. 

The ore body varies in size from almost nothing up to seven 
feet, and is said to have averaged about 2^ feet ; one make seven 
feet in thickness consisted of solid quartz and carried very good 
values, but as a rule the bulk of it consists of a more or less 
crushed actinolite rock irregular in its occurrence and also in its 
gold contents. In one place in the lode there is a seam of granitic 
schist about 12 inches in width running with the lode and 
carrying fairly good values. This is evidently an ofishoot from a 
larger granite dyke a little farther east, which has evidently 
been subjected to the same shearing action, etc., as the enclosing 
schists. This main granite dyke at one place for a short 
distance forms the hanging wall of the lode, but soon gets away 
from it again. It has been cut through in the south shaft, and 
is here about 30 feet in thickness. Near the middle working 
shaft where this granite is in contact with the lode there can be 
seen in the bottom of the drive a small seam of quartz and schist 
going off into the granite wall. It is quite possible that this 
opens out and is a second lode going off between the two granite 
dykes as shown, and is the lode struck in the Premier West. 
The main Shamrock lode is on the western side of the granite all 
the way, and appears to be bearing away a little to the west of 
the Premier West workings. 
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Flan showing mode of occnrrenoe of the Shamrock lode. 

The water supply in the Shamrock main shaft is salt and is 
very limited. There is a five-head battery on the property and 
water for crushing purposes is obtained from a well on the flat 
about a mile to the south where an adequate supply is obtained. 
Water for boiler purposes is obtained from the Government 
dam. 

On the Premier West, which adjoins the Shamrock on the 
south, a shaft has been sunk on what is supposed to he a 
continuation of the main Shamrock lode, and a crosscut has been 
put in across the line of it. This shows the ore body to consist 
of only about six inches of quartz in a narrow belt of greenstone 
schist enclosed on both sides by granite. The crosscut is said to 
have been driven 30 feet into the granite on the west side of the 
schists and then stopped. It appears quite likely that had it 
been continued a little farther west it would have passed through 
the granite, and probably have cut the real continuation of the 
Shamrock lode on the west side of it. It is more than probable 
that the lode worked is the small one mentioned previously as 
running off into the granite from the Shamrock line near the 
middle shaft. As far as is known there is no granite to the west 
of the Shamrock lode, and nothing can be learnt of the relation 
of the ore bodies by an examination of the surface, as everything 
is hidden beneath an extensive covering of recent deposits. 

From this lease 118*50 tons were crushed, which yielded 
104*38 ozs. of gold, or an average of -88 ozs. per ton. 

The Hopeful lease (G.M.L. 7838) adjoins the Shamrock on 
the north, and the workings are on a continuation of the same 
ore body. The deepest workings are at a depth of 80 feet, at 
which level the lode has been driven on for a length of 120 feet. 
It is exactly similar in character to that in the Shamrock, and is 
very irregular in size, and especially so in its gold values. A few 
small seams of talc run through the lode, and these are said to 
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occasionally carry very good values. The belt of greenstone 
schist in which the ore bodies occur appears here to have a width 
of about 30 feet. A small granitic dyke in said to form the 
hanging (eastern) wall of this schist belt, and behind this and to 
the westward is massive to slightly-foliated greenstone. 

At the time of my visit some 120 tons of ore had been 
crushed for a yield of, roughly, 150 ozs. of gold. In taking out 
this ore the lode was worked over a width of from two to two 
and a half feet. There are no official returns shown from this 



Table showing the Yield from the Shamrock Leases, 



Year. 



1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907* 



Total 





Ore crushed. 




Rate per ton. 


]' Tons. 


Offl. 


Ozs. 


60-00 


70-21 


117 


... 1 274-00 


236-93 


•86 


... ' 36800 


352-28 


•95 


... 1 196-00 


410-38 


2-09 


324-00 


321-22 


•99 


... 1 389-80 


394-52 


101 


... 1 485-50 . 


735-62 


1-51 




390-00 


35009 


-89 


... 


2,487-80 


2,871*25 


M5 




• To 80th June 


. 





London, G.M.L. 740s. . 

A well-defined line of reef runs through this block and the 
adjoining one to the south, and has been proved on ^he surface 
for a total distance of about 30 chains. It runs about north- 
north-west, and dips at a fairly tiat angle to the west. It is 
some 10 chains to tlie west of a long tongue of intrusive granite 
(the southerly continuation of the Kintore body), and this 
probably accounts for the westerly dip as the prevailing dip 
throughout the district is to the east. 

The reef is of solid quartz from three to five feet in average 
thickness, and is said to be worth seven or eight dwts. right 
through, but there are patches in it worth a good deal more. A 
fair amount of work has been done, mostly by the previous 
owners, and the reef opened up by levels at 100 and 160 feet, in 
addition to which the main shaft is said to have been sunk to a 
depth of 300 feet ; water level is 1 60 feet, and the supply is, as 
usual, salt. At the present time very little work is being done 
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on fche property, the present owners working near the surface on 
a seam of quartz six to twelve inches in thickness, which runs 
along the hanging wall side of the main body, and is said to 
carry much better values than the rest of the reef. 

Table showing the Yield from the London Lease, 



Tew. 


Oreoraihed. 
Tod*. 


Gold therebom. 


BfttepertOD. 




On. 


On. 


1897 


406-00 


341-57 


-84 


1898 


313-00 


166-94 


•53 


1899 


404-35 


370-77 


•91 


1900 


1,185-00 


687-66 


•58 


1901 


211-25 


58-90 


•27 


1902 


9-00 


1-99 


•22 


1903 


12600 


240-40 


1-90 


1904 


137-00 


68-10 


-49 


1905 


626-75 


272-44 


-43 


1906 


43-00 


169-45 


3-94 


1907* 


26-00 


173-12 


6-66 


Total ... 


968-76 


928-61 


•96 



• To SOth June. 

Pantomime, G.M.L. 5788 (189s). 

The main workings on this property are situated on a well- 
deiined line of reef running about north-west and south-east 
through almost the full length of the lease. A number of shafts 
have been sunk on it, and it has been opened up for a consider- 
able length by levels at 60 and 80 feet. A main shaft has also 
been sunk to cut the reef at 160 feet. All these workings are 
now abandoned, and a little prospecting work is being done near 
the surface on a small leader near the eastern boundary of the 
lease. This leader runs about north-west and south-east, and is 
cut by several small cross veins. The leaders themselves are not 
of much value, but rich pockets are usually found at the points 
of intersection, one of these pockets taken from a depth of only 
about twelve feet is said to have yielded about two hundred 
ounces of gold. 

The main line on which all the original work has been done 
is said to have been pretty irregular, ranging in thickness from a 
couple of feet to as much as twenty feet. It was not all solid 
quartz, but consisted of schist with rubbly seams and occasionally 
solid bodies of quartz through it. The values too are said to have 
been very erratic and mostly pretty low, but good values are said 
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to have been struck in the bottom of the main shaft, but no work 
has been done there. The country is soft (greenstone), and so 
far no water has been met with. 

The total gold production fi'om this lease to the end of 
1906 was 262 tons crushed for 216*96 ozs. of gold, or an average 
of -82 ozs. per ton. 

Table showing the Yield from Leases at Kunanalling, other than 
those already mentioned y up to 80th June^ 1907, 



Name and Namber of L««m. 



Albert Mines Syndicate, Ltd., 

G.M.L.15S 

Avondale, G M.L. 502s 

Bermondsey, G.M.L. 589s 
Big Blow, G.M.L. 439s ... 

Brevier, G.M.L. 358 

Broncho, G.M.L. 4588 (2488) 
Broncho North, G.M.L. 4988 
Broncho South, G.M.L. 497s 

Bungarrow, G.M.L. 7128 

Castle View East, G.M.L 4048 ... 
Gharlea Dickens, G.M.L IQOs ... 

EUinor, G.M.L 660s 

Forlorn Hope, G.M.L. 609s 
Fremantle Consols G.M. Co., N.L. 

G.M.Ls. 14s, 538 

Fremantle Extended, G.M.L 568s 
General Buller, G.M.L. 6268 
Gladstone (Lady Evelyn G.lft., 

Ltd.), G.M.L 5378 

Gladstone Extended, G.M.L 12s... 
Gold Explorers, Ltd., G.M.L 168 
Golden Fremantle Co., N.L, 

G.M.I^. 5688, 6528 (5268) ... 
Great Northern Star, G.M.L 7518 
Lochiel, G.M.L 6738 (l,285w) ... 

Mary Anne, G.M.L. 6918 

Mildura, G.M.L. 7148 

Multum in Parvo, G.M.L 2488 ... 
New Fremantle, G.M.L 731s 

(5688) 



I 



On 


Gold 


Bstcper 


oniihed. 


Uwretrom. 


ton" 


Too*. 


On. 


On. 


6900 


51-49 


-62 


8300 


36-66 


•44 


4500 


22-96 


-51 


313-75 


213-65 


-68 


104-50 


46-57 


-44 


46900 


383-29 


•81 


2000 


13 35 


-66 


154-00 


159-92 


103 


3200 


17-83 


-55 


152-50 


65 61 


-43 


20-00 


4-87 


•24 


11-00 


10-74 


•97 


5200 


20-99 


•40 


134-00 


348-21 


2-59 


80-00 


9-24 


■11 


55-00 


4020 


•73 


67-00 


2006 


•29 


8000 


21-66 


-27 


95-50 


47-60 


•50 


462-00 


146-59 


•31 


6500 


17-58 


•27 


5100 


168-79 


3-31 


3300 


14-84 


•45 


«• « 


•28 55 


... 


55-00 


6007 


1^09 


252-50 


145-52 


•58 



• Dollied and spedmeiiB. 
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Table showing the Yield from Leases at Kunanalling^ other than 
those already mentioned^ up to 80th June, 1907 — continued. 



Name and Number of Lease. 



Nil Dosperandum, G.M.L. 625s ... 
Nil Desperandiiin, G.M.L. 7268 ... 

Palmer, G.M.L. 4278 

Pearce's Find, G.M.L. 2438 (2,838) 
Pearce's Runanalling Co., N.L., 

G.M.L. 5248 

Royal Sovereign G.M, Co., Ltd., 

G.M.L. 458 

Sydney Mint Leases, G.M. La. 603s 

(472s), 4908 

Travenor, G.M.L. 281s 

Troedyrhiw, G.M.L. 697s (6768)... 
Try Again, G.M.L, 528s (4398) ... 

Vincent, G.M.L. 563s 

Waratiih, G.M.L. 6168 

White Funnel Main Reef, G.M L. 

669a 

Sundry Claims 



Ore 
orushed. 



Gold 
therefrom. 



Tons. 

18900 

134-00 

93-50 

3300 

5600 

92-00 

474-75 

30-00 

19-00 

137 00 

I 20-00 

I 96-00 

I 

! 2900 

j 1,750-35 



Offl. 

126-76 

432-08 

60-80 

64-34 

-28 

206-15 

1,736-00 

4-56 

185-99 

219-32 

9-15 

104-26 

14-76 
923-45 



Rate per 
ton. 



On. 

67 
3-22 

-65 
1-95 



2-24 

3-65 
•15 

9-78 

1-60 
-45 

108 

•51 
-52 



Sundn/ Gold Returns from the Kunanalling District generally, 
(To 80th June, 1907), 



Treatment Works. 



Ore 
crushed. 



Sundry parcels troated at Bow's Battery 

Do. Hepburn's Cyanide Works 

Do. Orotava Works, Kalgoorlie 

Do. Stanley Battery 

Do. State Battery, Siberia ... 

Do. Pride of Jourdie North 

Battery 

Do. Various Works 

Reported by banks and gold dealers 



Tons. 
195-00 



5-50 
36-50 

18-00 
1.230-66 



Gold 
therefrom. 



Ozs. 
55-84 
184-39 
27-22 
42-26 
8-02 

1501 

713-52 

20-25 
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KINTOKE. 

This centre is situated about six miles from Kunaiiallin<,% 
lying a little west of north of the latter place. It was once a 
fairly busy district, but has to all intents and purposes been 
abandoned for some time past. 

A reference to the map herewith will show that the country 
is essentially greenstone, but that occupying the central portion 
where most of the original workings were situated is a large mass 
of intrusive granite. This has a maximum width of about a mile 
and a half, and as shown on the map runs to a point a couple of 
miles to the south towards the London, G.M.L. 740s. Its exact 
limits in this direction are very difficult to accurately define 
owing to the extensive recent deposits which cover most of the 
country in this direction. The northern portion of this granite 
area occupies a slight depression surrounded on the north and 
west by greenstone ridges, and having a general fall to the east- 
ward, in which direction the granite soon disappeai-s beneath 
extensive recent deposits, which continue easterly for a consider- 
able distance. The approximate limits of the granite in this 
direction are marked by shafts which have l>een put down in 
different places. On the north the junction of this granite with 
the greenstones is well marked, and it can be seen dipping under 
the latter at a comparatively flat angle. Along and close to the 
junction the greenstones are highly crushed and foliated, the 
foliations running parallel t-o and dipping away from the junction 
with the granite which is massive and shows no signs of foliation. 
A mile or su to the west of the old townsite on Water Right 
37/98 is a shaft which has been started in greenstone, and has 
apparently bottomed on massive granite similar to that f»)rming 
the main mass. This shaft is evidently close to the junction 
which, however, is not visible here, owing to the covering of 
recent deposits. 

A little distance from the granite the greenstones are 
massive and consist of a tough fine-grained hornblende rock 
identical with that occurring at Kunanalling. A few granitic 
dykes run through these greenstones close to the main granite 
mass, from which they are apparently merely offshoots. A couple 
of these have been cut in the underground workings on G.M.L. 
137, and in this case they more closely resemble a quartz 
porphyry than a granite. As a rule these dykes are small and 
CJinnot be traced on the surface owing to the detrital deposits 
hiding all detail. 

Over the whole of the depression area the granite is very 
much weathered and kaolinised, and is extremely soft down to a 
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depth of about 100 feet, thus making mining easy down to this 
depth, as the country stands well. 

Quartz reefs are found both in the greenstones and in the 
granite, and also along the junction of the two classes of rocks. 
They are as a rule small and irregular — those in the granite 
being particularly so — and so far have not proved of payable 
value. A fair number of them have been worked at one time or 
another, but apparently without satisfactory results, and they 
are, with one exception, all now abandoned. 

The reefs in the granite are found close to the junction, and 
have no regular strike or dip. They are mostly only leaders a 
few inches in thickness, and have no length of course and 
probably no great depth. 

The "Cement" deposits which first brought this district 
into prominence and out again are situated in the central granite 
depression. They will be described later. 

At the present time the only work being done in the district 
is on the Sugarloaf, G.M.L. 734, where a small party is working 
a quartz leader. This lease was originally the property of the 
Cement Company, and a good deal of work was done on it, 
mostly on separate irregular quartz veins. These were in 
granite, on or close to its junction with the greenstones, and, being 
small and of very low grade, were soon abandoned by the 
original owners. The present party is working at a depth of 
about 50 feet on a small quartz leader running east and west and 
averaging only a few inches in thickness. The leader is in soft 
kaolinised granite, and the country just here is full of them, but 
as a rule they are of no value. 

The Cement Leases. — These leases are now idle, and no work 
has been done on them for some time. The company originally 
held a large area of ground, and a lot of irregular and 
disconnected work has been done, most of which was on G.M.Ifl. 
734s, 735s, and lOOs. 

In reporting on these Cement Deports in 1898, Mr. T. A. 
Rickard* describes them as follows : — 

" Under a thin covering of sand and dust there occurs a bed of 
" kaolin ranging from a oonple of inches to a foot in thickness, and this 
" overlies from fifteen inches to two feet of ' sand-rock/ which in turn 

• " The AUuvial Depodts of Western Australia," by T. A. Riokard, State 
Geologist, Denver, Ooloraao. Trans. A.I.M.E., 1896. 
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" gives place to the gold-bearing cement, which has an average thickness 
" of two and a half feet. The last lies directly upon an irregular surface 
" of decomposed granite. The several layers composing the deposit are 
'* separated by seams of pipeclay, which like the kaolm are simply the 
"product of the decomposition of the constituents of the flrranite, 
'* particularly the felspar. The ' sand-rock ' may be described as a 
" course incompletely consolidated sandstone or grit, consisting mainly of 
*' iron-stained particles of quartz loosely cemented. The cement has a 
" bluish grey tinge owing to the play of light on the quartz fragments. 
" This, too, is not quite compacted since fractures through the material 
" do not break across the pebbles which are harder than the clay binding 
" them together. The binding material, the overlying layer of kaolin, 
" and the sand-rock capping the gold-bearing stratum of cement all 
" exhibit very clearly their derivation from a decomposed granite similar 
" to that which encloses the reefs and forms the bed-rook of the alluvium 
« itself." 

The deposit has been worked along two dmall converging 
gullies, in the beds of which the best values were obtained. 
Most of the work has been done by open cutting, but a good 
deal of driving and tunnelling has also been carried on. 

The " cement " consists of an intimate mixture of kaolin and 
small quartz particles occasionally showing slight signs of 
stratification, and is undoubtedly partly of alluvial origin and 
partly the result of decomposition in situ of the underlying 
granite. Owing to their great similarity it is impossible to 
separate the two, though the alluvial portion occupies probably 
the upper couple of feet. Mixed with this upper two feet is a 
good deal of rubbly quartz, some of which has evidently been 
derived from the weathering out of small seams in the granite, 
and some from a quartz reef outcropping a few chains to the 
north on rising ground. This is a fair-sized but very irregular 
and lenticular reef occurring along the junction of the granite 
with the greenstones. It has been proved to carry gold in places, 
and a little work has been done on it, but it does not appear to 
have been rich enough to pay. Overlying the whole is an 
accamulation of about four feet of fine silt. 

The ** cement " has been worked for a depth of from three to 
five feet over an average width of about a chain, the workings 
being confined principaUy to the beds of the two gullies, along 
which the best values are said to have been found. There is no 
defined limit to the depth of the cement, mining operations having 
simply ceased where values were too low to pay. Although some 
of the gold in the "cement" is probably of secondary origin the 
bulk of it is merely alluvial — derived principally from the 
weathering out of small auriferous quartz seams — and has 
simply been concentrated in the wash and soft-rotted granite 
along the beds of the gullies. 
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The payable portion of the dei)08it has apparently been long 
since worked out, and though there is probably a large quantity 
of low grfvde material available its gold contents are not such as 
to be likely to ever render it a payable proposition. 



Table showing the Yield from the ^^ Cement" Leasee at Kintore^ 
up to 30th June, 1907, 



1807 
1898 



1897 



1808 
1807 



1896 
1900 
1901 

1902 



1908 
1899 
1897 



1898 
1899 



1902 
1890 



1000 
1001 
1002 
lOOS 
1904 
1005 
1006 



1007t. 



Name and Number of 
Lease. 



lOrinuzO.H.L. 77(1 

Do 

Do 

(Great Dyke and Oriz- 
aba Cement Claims 
Ltd, G.H.Ls. 08s. 
008, 1358/9i» 

Do 

Sugarloaf 26-niile Ce- 
ment Leases, Ltd , 
O.M.U. 1298, 3598, 
409s, 161s, 18-28,1148, 
4898 (1298), 7348 
(1328), 677s (1618), 
48is (3698) 

Do 

Do 

Do 

Sut^rloaf (Great Cem- 
ent Proprietary, 
Ltd.), O M.L. 409H 
Do 

Welcome Sailor, G.M. L. 

jlW.A. Proprietary Ce- 
ment Leases, G.M. 
U. 1058, lOOe 

Do 

Do 

Kintore North. G.M.L. 

4828 
Great Cement Proprie- 
tary, Ltd.. G.M. Lb. 
77s, 93s, 99s, lOOs, 
105s, (1858, 187/98) 

Do 

Do 

Do 

Do 

Do 

Do. 
Great (tement Proprie- 
tary, Ltd., G.M.U. 
784/5B 

Do. 



Ore 
cnibhed. 



Gold 
therefrom 



Tons. I Ozs. 

35-60 7-65 

2,682-26 I 2,146-96 

1,802-00 . 2,28J-36 



3,532-00 1,012-82 



5 00 



153-60 
88 -(X) 
65-00 

172 00 



160-00 



4,102-00 
473-76 



8,184-00 
5,494-00 
731-00 
16 00 
840-00 
595-00 
81-76 



345-04 
48-12 
78-22 

185-48 
02-50 



6,724-04 



206-71 
:28-45 



1,188 08 



602-73 
012 60 
520-46 
1,400 18 
501 -03 
284 01 
•615-77 



118-28 



Rate 
per 



Ozs. 
-21 
•80 
1-23 



Totol. 



-28 



7-83 
4-70 



2-25 

•65 

1-20 



1-07 
•56 



1-64 



•18 
•16 
•72 
0S^04 
•50 
•30 



1^86 



Ore 
orushed. 



Tons. 



4,519-75 



therefrom i 



4,386-06 



1,051 -97 



341-00 
70-50 



4,575-75 
56-00 



16,696-25 



lAvera^e 

! rate 



1,100-615 



277 



577 -9* 
95-0^2 



Ozs. 



-07 



2-66 



•82 
1-36 



7,049 -2tfc 15* 
88-641' 1-50 



6107-04 



I Transferred to Great Oraent Proprietar}', Ltd., in 1807. • Includes 580^65 ois. by c 
t To 30th June, t Dollied anu speoimena. 
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Hands Across the Sea, G.M.I^. 721s, etc. 

A good deal of shallow work has been done on these 
leases and also a little at the 180 feet level, but the property 
is now practically abandoned, and no work to speak of has been 
done on it for some time. The workings were inaccessible, and 
could not be inspected There are said to have been several 
parallel ore lx)dies consisting of a series of irregular lenses of 
quartz of no great length or depth. The main reef, on which 
most of the work has been done, is said to have reached as much 
as thirteen to fifteen feet in thickness at one place, but this only 
for a very short distance. The shoot of gold is said to have been 
very short. 

The ore bodies are in a belt of schistose greenstone close to 
the main body of granite. 

There is a good supply of salt water in the main shaft. 





Table showing the Yield of the Hands Across the Sea ReeJ 


* 


Year. 


Name and Number of 
Lease. 


Ore 
crushed. 


Gold 


Bate 


Total. 


Avenn^ 
rate 


Ore 


Gold 


£•»'. 












crushed. 


therefrom 


PreTiooB 
to 




Tons. 


Oa. 


088. 


Tons. 


088. 


Ob. 


1897 .. 


Hands Aoroes the Sea 
G.M. Co.. Ltd.. O. 
ILLb. 61b, 02s 


46-00 


80-61 


•68 








1897 .. 


Do 


200-00 


178-04 


-61 








1898 .. 


Do. 


1,287-00 


878-16 


•69 








1899 .. 


Do 


871-00 


711-85 


-81 








1800 .. 


Do 


80-00 


58-79 


•78 








1901 .. 


Do. 


410-25 


207-00 


•60 


2,963-75 


2,068-96 


•60 


1901 .. 


Hands Aoroes the Sea 


185-00 


195-62 


1-05 




Leasee, O.M.LS. 618, 
















028 














1902 .. 


Do 


491-00 


370-82 


•75 








1903 .. 


Do 


lS-00 


11-16 


-85 


689-00 


677-60 


•82 


1906 .. 


Hands Aoroes the Sea, 


12-00 


670 


•56 




G.M.U 7218(618) 














1908 . 


Do 


80'60 


64-02 


-80 








19W.. 


Do 


1900 


15-07 


-79 










Total .. 








111-50 


86-79 


•77 


















3,7»S-75 


2,727-34 


•72 



• To 80th June. 
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Table showing the Yield from Leases at Kintore, other than those 
already mentioned, up to 30th June, 1907. 



Name and Number of 



British Lion, G.M.L. 4448 

Castle Hill, G.M.L 1238 

Castle Hill, G.M.L. 5958, (1238) ... 
Castle Hill Extended, G.M.L. 4548 
Central Exploration Co. of W.A., 

Ltd., G.M.L. 23s 

Daisy Bell, G.M.L. 4458 

Doncaster G.Ms., Ltd., G.M Ls. 

49s, 2598, 260s, 2898, etc. 

Glenmore, G.M.L. 424a 

Golden Crest, G M.L. 498 

Goulbourn Extended, G.M.L. 256s 
Great Junction, G.M.L. 4428 
Hands Across the Sea United, 

G.M.L. 898 

John Bull, G.M.L. 447s 

John Bull East, G.M.L. 462s ... 

Kiaora, G.M.L. 405s 

King Bruce, G.M.L. 505s 

Kinross, G.M.L. 269 

Lady Alice, G.M.L. 4208 

Lady Elizabeth, G.M.L. \Us ... 
Last Chance, G.M.L. 516s 

Life Boat, G.M.L. 446s 

Rajah Brook, G.M.L. 658s, (612s) 
Sarmatia, G.M.L. 4918 ... 
Stockdales Consols, G.M.L. 671s... 
Tom's Retreat, G M.L. 576s 

Truth, G.M.L. 632s 

Zealandia, G.M.L. 575s 

Sundry Claims 



Ore 


Gold 


crushed. 


therefrom. 


Tons. 


OS8. 


59-50 


83-63 


12100 


158-21 


50-25 


12-82 


21-00 


34-32 


1000 


4-35 


185-50 


154-80 


1,990-30 


1,358-27 


98-50 


152-93 


1000 


4-50 


99-30 


65-27 


344-80 


342-04 


40-80 


3610 


119-50 


139-79 


70-00 


105-33 


101-50 


36516 


33-50 


12-73 


24-00 


21-94 


28-00 


20-52 


9-75 


8-30 


5600 


131-03 


33-00 


11-76 


25-00 


21-20 


66-50 


625-12 




*-49 


62-00 


49-00 


68-00 


29-67 


8-00 


12-17 


608-50 


685-79 



Rate per 
ton. 

Ob). 

1-41 

1-30 

•25 

1-63 

-43 
•83 

•68 
1-56 
•45 
•65 
•99 

•90 

117 

1-50 

3-61 

■38 

•91 

•73 

•84 

234 

•38 

•84 

9-40 

"•79 

•43 

1-52 

112 



* Dollied and specimens. 

CARBINE. 

For the first two or three miles along the main road from 
Kin tore the country towards Carbine consists of low greenstone 
ridges with small intervening salt bush flats, but from this on it 
consists of one extensive plain covered with a considerable 
thickness of recent deposits. This plain extends north and west 
beyond Carbine for some considerable distance. 
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There is a fairly heavy growth of white gum all over these 
plains, so that the district is well supplied with mining timber. 

At Carbine itself are one or two low rises over which are 
small outcrops of greenstone schists. The foliation of these 
schists runs about north-west and south-east, and they apparently 
occupy the whole surrounding district, as no massive rocks what- 
ever can be seen until a point a couple of miles south of Carbine 
is reached. 

As far as the mine workings show these schists have 
undergone extensive weathering, and are soft and rotten down to 
a considerable depth. 

The district is not well-watered, the supply being salt and, 
so far, very limited. In the Carbine mine the supply (from 
about 350 feet) is only sufficient to keep 10 head of stamps going 
about half time, and is said to be diminishing. If the 
district should go ahead and more water for battery purposes be 
required, it will in all probability have to be brought down from 
the neighbourhood of the Carnage lakes, some three or four miles 
to the north, where there is said to be a good supply. 

As stated before there is an abundance of good timber 
throughout the district. 

Carbine, G.M.L. 33s. 

This is the principal mine of the district, and is the 
only one on which any work worth speaking about has 
been done. The present workings are at a depth of about 
330 feet, this being the only level at which any work is at 
present being done. A little driving has been done at the 260 
feet, but the workings were said to have fallen in and to have 
been inaccessible A good deal of irregular work has also been 
done near the surface, but these workings are now abandoned 
and were mostly inaccessible. A reference to the plan (Plate V.) 
will show the amount of work which has been done at the 330 
feet level. Very little stoping has been done, the block shown 
having been worked to twenty to thirty feet. 

The workings are in a wide belt of schist, which is 
apparently no different to the enclosing country, and strikes 
roughly north-west and south-east dipping at an angle of about 
60 degrees to the north-east. Throughout the whole of the 
lower workings this schist is said to carry a little gold — variously 
estimated at from one to six dwts. — but the best values have 
been obtained at the south-west end of the workings where there 
is a fair amount of quartz associated with the schist. This 
quartz occurs in small veins running both with and across the 
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schist, and also in occasional fair-sized bodies. The width of the 
zone throughout which it occurs appears to be about thirty feet, 
and its trend is with the run of the schist, {>., about north-west 
and south-east, dipping 60 degrees north-east. There are no 
defined walls visible anywhere in the workings, and the whole 
deposit is very irregular and ill-defined. Taken as a whole the 
gold contents of the lode are very low grade, but occasionally rich 
patches are found which considerably improve the average values. 
The gold in these patches is usually found in quartz, but 
occasionally in the schist, and never far away from the quartz. 
A good deal of pyrites occurs both in the quartz and throughout 
the schist. It does not appear, however, to carry any values. 

Throughout the lower workings the schist is a good deal 
decomposed and is fairly soft. It stands well, however, and 
working is comparatively easy. Near the surface the whole 
country as far as the workings extend is full of small quartz 
veins and rubbly quartz, but there is nothing defined in the way 
of a lode. 

The only outcrops visible on the surface are a big quartz 
blow a little south of west of the main shaft, and one or two other 
short irregular makes of quartz. These are merely short lenses 
running and dipping with the schist. The big blow is probably 
connected with the quartz bodies upon which the Carbine workings 
are now situated. 

Table showing the Yield from the Carbine Lease. 



Year. 




Oold therelrom. 


Rate per ton. 




Tom. 


Ozs. 


On. 


1899 


70-00 


26-76 


-38 


1900 


6300 


108-05 


1-71 


1902 


17500 


82-19 


•47 


1903 


1,21500 


541-00 


•44 


1904 


1,258 00 


583-56 


•46 


1905 


902-00 


•385-07 


•42 


1906 


3,000-50 


t2-219-62 


•74 


1907} 


1,577-00 


751-91 


-47 


Total ... 


8,260-60 


4,698-16 


•66 



• Indudee 79*81 ozb. dollied and spedmena. , t Includes 607*82 ozb. dollied and 
■pedmens. % To 30th June. 

Carbine Sonth, G.M.L. 758s. 

On this lease the owners have sunk to 400 feet, and 
are now crosscutting to try and pick up the continuation 
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of the Carbine lode. The whole formation so far passed through 
consists of a fairly soft greenstone schist with seams of calcite 
and occasionally small veins of quartz. No payable values 
have as yet been met with. 

Spearmint, G.M.L. 7768. 

On this block a small lenticular vein of quartz has 
been worked to a depth of 100 feet, but it has not been opened 
ap for any great distance. The quartz varies in thickness 
from a mere thread up to as much as four feet, but the 
lenses are very short ^nd irregular. The reef is in greenstone 
schist and runs parallel to the lines of foliation, t.^'., about north- 
west and south-east. No crosscutting of the country has been 
done or it would very probably have proved the existence of other 
parallel similar makes of stone. 

Table showing the Yield from Leases at Carbine^ other than those 
already mentioned, up to 80th June^ 1907. 



Stone and Number of Lease. 



Ore 
crushed. 



Tons. 

Carbine South, G.M L. 758s ... I 2200 

Carney\s Success, G.M.L. 540a ... ' 18-50 

Globe, G.M.L. 5918 I 9500 

Grafter, G.M.L. 667s I 112 00 

Nordenfeldt G.M. Co , N.L., G M.L. I 744 00 

738 ' 

Nordenfeldt South, G.M.L. 3348... 39850 

i^pearmint, G.M.L. 776s I 6400 

Sundry Claims i 39 00 



Gold 


Rate per 


therefrom. 


tonr 


Oss. 


Om. 


10-29 


-46 


11-76 


•63 


326-70 


3-43 


77 09 


•68 


795-79 


107 


589-78 


1-48 


98-74 


1-54 


21-87 


-56 



DUNN'S EIGHT MILE. 

From Carbine towards the Eight Mile the country for the 
first two miles or so consists of salt bush plains and then of low 
gieenstone ridges alternating with small flats, this class of 
wuntry being then continuous into Kintore. The ridges are 
often covered with a thin capping of rubbly ironstone, but there 
is never any great extent of it. 

At the Eight Mile a considerable amount of alluvial work 
(dry-blowing) has been done, and one or two small quartz leaders 
have been worked, but the place is now pnuitically abandoned. 

8armatia, G.M.L. 7858. 

On this lease a small party is working a quartz leader 
about a couple of inches in thickness, from which a fair 
amount of gold is said to have been won. This leader has been 
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worked to a depth of about 60 feet, but only for a short length. 
The stone is either rich dollying stone or else no good at all. The 
country is a foliated and slightly schistose greenstone, the 
foliations running north-west and south-east, and dipping at an 
angle of about 60 degrees to the north-east, and the leader 
strikes and dips with the country. 

One or two small granitic dykes intersect the greenstones 
here, these being probably connected with the main granite body 
which is said to lie a couple of miles to the south. 

Several small areas have been worked for alluvial about 
here, and a fair amount of gold has been won, but nothing 
very big was obtained. This gold has evidently been derived from 
the weathering down of small quartz leaders, of which there are 
numbers running through the schists, and many of these have 
doubtless carried good values. 

Balgrarrie and Balgarrie Extended, G.M.Ls. 759s, 760s. 

These leases are situated about 13 miles a little west of north 
of Kunanalling on a continuation of the same belt of greenstones, 
most of the intervening country consisting of salt bush flats 
covered to a considerable depth with recent deposits. A few 
miles south from the Balgarrie are several leases on which a fair 
amount of work has been done on a couple of small quartz reefs. 
The workings show the country to be fairly hard, and to consist 
of massive to slightly-foliated greenstone. Little or no work is 
being done on these leases at the present time, and they are 
practically abandoned. 

In the Balgarrie leases the " lode " consists of a large felsite 
dyke, which runs on a bearing slightly west of north and east of 
south for a distance of probably well over a mile, and underlies 
very slightly to the west (2 feet in 100 feet). This main dyke 
has a width varying from 50 to 120 feet, and can be followed on 
the surface in an almost perfectly straight line for over half a 
mile. Its outcrop is hidden at either end beneath recent de- 
posits, so its actual length is probably a good deal more than this. 
In addition to this dyke two others have been exposed on the 
lease, one about 50 feet wide running parallel to it and about a 
chain to the west, and the other, a smaller one, running slightly 
south-westerly into the main one a few chains north of the 
principal workings. 

The country in which these dykes occur is a massive to 
slightly-foliated greenstone much crushed and altered along the 
immediate contact with them. A little short-fibre asbestos is 
found here and there in the schistose greenstone bounding the 
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main dyke, and gold is said to have been obtained in this in fair- 
sized pieces. A little gold is always obtainable in the schist, but 
as a rule not much more than a trace. 

Gold is said to have been obtained from end to end of the 
main dyke, but mostly only in very small quantities, as shown by 
the assay lesults given later. The best values were got about 
themiddleof the lease, where the main workings are situated, and 
even here they are not too good. The gold does not appear to be in 
the dyke rock itself but rather to be deposited along cleavage 
cracks, of which there are a great number running in all 
directions. The rock appears to have undergone considerable 
alteration just along these cracks, and a film of quartz is generally 
found covering it along the larger cracks, and it is this altered 
portion and the quartz which carries most of the gold. In the 
soft decomposed portions near the surface the quartz is some- 
times found in veins half an inch or more in thickness. A little 
gold appears to have been deposited throughout a good part of 
the soft weathered portion of the dyke close to the surface, but 
the hard unaltered rock at a depth is very poor in values. 

The following are the results of three assays made in the 
Departmental LaT)oratory of samples taken by myself. The 
samples were obtivined by chipping typical fragments from a 
number of different places, and may be taken as fairly repre- 
sentative : — 

No. 1. — Gold, 20 grains per ton. Silver, trace. 

No. 2. — Gold, 6 dwts. 22 grains per ton. Silver, trace. 

No 3. — Gold, 13 grains per ton. Silver, trace. 

No. 1 was broken from surfiice stone at the north end of the 
outcrop. 

No. 2 was from the dump at the main open cut. 

No. 3 was from stone taken from the crosscut from the 
bottom of the 100 feet shaft. 

The only work done on the leases consists of an irregular 
opencut 40 to 50 feet deep near the middle of the lease from 
which all the stone crushed has been taken. The stone in this 
opencut is all a good deal weathered and contains a fair number 
of small quartz seams. The dyke has here a width of about 120 
feet, but most of the stone has been taken out near the eastern 
wall. This stone is said to have crushed about 6 dwts. per ton. 

The only other work done consists of a vertical shaft sunk 
to a depth of 100 feet, at which level a crosscut has been driven 
some distance into the lode. This, as shown by the tissays, 
exposed very poor stone. 
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Not mach work is being done on the leases at the present 
time. 

A little alluvial gold was obtained along the outcrop of the 
dyke where the present workings are situated, but the gold was 
mostly fine and there was not much of it. It had probably been 
shed from the small quartz veins in the dyke. 

No water has been met with so far, as the leases are on fairly 
high ground 

There is an abundance of good timber in the neighbourhood. 

JOUBDIE HILLS. 

Between Kunanalling and Jourdie Hills the country is all 
granite and mostly flat and covered with a considerable thickness 
of loose sandy soil. The range of hills from which the locality 
takes its name rises from these flats to a lieight of from 200 to 
300 feet, and has a maximum width of some two miles and a 
length of about four miles. Its general trend is about north and 
south, and the rock is a flne-grained massive and slightly foliated 
greenstone 

The granite apparently extends almost to the foot of the 
hills, but its actual junction with the greenstones is hidden 
beneath the recent deposits The^e latter also cover the whole of 
the country to the south and west of the hills South and Houth- 
east towards Coolgardie the underlying rock appears to be 
granite, but to the westward for some distance it is greenstone. 
Northward this greenstone belt extends on some miles past 
Dunnsville. The country is mostly flat with only occasional low 
ridges, the intervening portions being occupied by extensive salt 
bush flats. 

The ore bodies of the Jourdie Hills district are quartz reefs 
mostly of the normal fissure type with every sign of permanency, 
and are as a rule of fair size and considerable length, one or two 
of them having been proved for a length of about half a mile. 
There are, however, in addition to these main lines numbers of 
small quartz leaders an inch or so in thickness, many of which 
carry good gold values, and from the breaking down of these 
most of the alluvial gold has evidently been derived. Some of 
these leaders are fairly persistent and run for considerable 
distances, whilst others are of very short length. All the main 
lines of reef exhibit a marked parallelism, striking as a rule five 
to ten degrees west of north and dipping to the west at an angle 
of about fifty degrees. Both the larger reefs and the leaders 
exhibit at times a marked lenticular habit, but this can hardly 
be said to be the general characteristic. The quartz in the larger 
reefs is usually white and glassy, being very hard and solid, and as 
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a rule of low grade, though some fairly good crushings have been 
taken out of one or two of them. 

A considerable quantity of alluvial gold has been obtained 
from the gullies running down from the hills, at a depth of 
from two to six feet, and mostly from those on the western side. 
This gold has undoubtedly been derived from the breaking 
down of small quartz leaders running across the gullies, and as a 
rule it is small, but one or two good-sized pieces have been 
found. 

Near the townsite on the flat at the south-west foot of the 
hills, a water shaft has been sunk to a depth of about 105 feet. 
At 100 feet a couple of feet of "wash" is said to have been 
passed through, which carried no gold, but is thought by the 
local residents to be the channel of a "deep lead " opening out 
to the south. I was unable to descend this shaft owing to its 
l)eing unsafe and so examine this , " wash," but the possibility 
of picking up a " deep lead " on the flat to the south seems to me 
to be very remote. 

The water supply, in such of the mines as are down to water, 
in salt. A good supply is obtained from a well on the flat half a 
mile of so south of the townsite, the water being only brackish 
until heavily drawn upon when it becomes salt. For a domestic 
supply the residents depend on rain water conserved in a large 
covered dam recently made by the Government. 

The district is well supplied with timber (gum) of good 
quality both for mining purposes and for fuel. 

THE MINES. 

The majority of the mines working are only in the prospect- 
ing stage, but one or two of them appear likely to develop into 
important properties. 

The following are brief descriptions of those working at the 
time of my visit (August, 1907) : — 

Pride of the Joordies, G.M.L. 3698. 

A good deal of work has been done on this property by the 
company which owned it originally, but these workings have been 
abandoned for some time, and have mostly fallen in and are 
inaccessible. Part of the work was on the southerly continua- 
tion of the leader worked in the Pride of the Jourdies North, but 
most of it was on a small parallel leader a couple of chains 
farther east. This only averaged a couple of inches in thickness, 
and appears to have been very irregular in its strike, the general 
line of which is a little west of north. The dip is about 45 
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degrees to the west. This leader is said to have been completely 
worked out, and to have had some very rich patches in it. 

At the present time a small party of tributors are working 
a small leader lying a few feet from the original one and running 
roughly parallel to it. This leader is only a couple of inches in 
thickness, and is pretty well worked out Although fairly rich 
in places it was not nearly so good as the original one. 

Most of the work on the leases has been above the 200 feet 
level. 

The country consists of foliated greenstone very soft and 
rotten and requires heavy timbering. 

Table showing the Yield from the Pride of the Jourdies Reef, 













ToUl. 




Year. 


Name and Number of 
Lease. 


Ore 

crushed. 


Gold 
therefrom 


Rate 
per 
ton. 




Averagt 
rate 


Ore Gold 


r; 














crushed, therefrom 






Tons. 


Ozs. 


Ozs. 


Tons. 


Ozs. 


Ozs. 


1897 .. 


Pride of the Jourdies, 
G.M.L. 309s (3,403) 


44-00 


91-22 


2-07 








1899 .. 


Do 


16600 


142-16 


-86 








190() .. 


Do 


90-08 


116-40 


1-29 








1901 .. 


Do 


110-66 


11670 


106 


410-74 


466-47 


1-13 












1902 .. 


Jourdie Hills O.M. Co., 
Ltd., O.M.Lb. 3898, 
6618 


286-00 


214-66 


-76 








1903 .. 


Do 


4,262-00 


2.779-96 


•65 








1904 .. 


Do 


8.666-00 


2,666-97 


76 








1906 .. 


Do 


1,064-00 


79301 


-75 








1906 .. 


Do 


285-00 


966-91 


3-89 








1907\. 


Do. 


156-00 


263-81 


169 










Total .. 








9,599-00 


7.684-30 


'SO 




















10,009*74 


8,149-77 


•81 






• To 


30th June. 









Pride of the Jonrdles North, G.M.L. 5Us. 

The workings on this property are on a small quartz leader 
running a little west of north and dipping at an angle of about 
45 degrees to the west. In thickness this leader ranges from one 
inch to a foot, averaging about eight inches, but in one spot it 
widened out to as much as five feet. This, however, was only a 
short bulge, and only extended for a few feet each way. Its 
general trend, as above stated, is about north north-west, but it 
twists about all over the place. There are no defined walls to it, 
and the country is a good deal broken. A second leader runs 
parallel to the main one in the upper workings lying a few feet 
away on the hanging wall side. This is very small and not much 
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good, and it comes into the main one just above the 100 feet 
level. 

The main leader has been worked to a vertical depth of 
180 feet (water level) for a length of about 240 feet. Little or 
no stoping has been done below the 100 feet level, but practically 
all the stone above this has been taken out. The bulk of the 
stone is fairly low grade, but rich patches are met with which 
bring the general average up fairly high. 

As in the adjoining leases the country is very soft and 
rotten, and requires extensive timbering. 

The water supply is salt. 

Table showing the Yield from the Pride of the Jourdiee North 

Leaee, 



Year. 


Ore onuhed. 




Rat* per ton. 




Tons. 


Oxi. 


Oa. 


1899 


2600 


25-94 


-99 


1900 


82-50 


64-74 


-78 


1903 


22700 


14218 


-62 


1004 


181-00 


104-49 


-57 


1905 


288-00 


162-45 


•56 


1906... 


287-00 


168-29 


-58 


1907» 


87.00 


29-86 


■34 


Total .... 


1,178*60 


«97*95 


•69 




• To SOth June 







Jonrdle Enterprise, G.M.L. 77ds, 

This property is situated about two miles north-west of the 
Jourdie Hills township. 

There is a large well-defined line of reef running through 
this and the adjoining leases, but so far no very great amount of 
work has been done on it, the deepest workings being only down 
to a depth of 100 feet. It has been proved on the surface for a 
length of about 30 chains, and probably extends a good deal 
farther than this. Its average thickness is from one to four feet. 
The strike is about 10 degrees west of north, and its dip is to the 
west at an angle of from 40 to 50 degrees. 

On the Jourdie Enterprise this main reef has been proved to 
carry more or less gold right along, but very little work has been 
done on it, all the present work being on a branch reef lying 15 
t» 20 feet to the east. This reef branches oflF from the main one 
about the middle of the lease, and runs for a distance of 300 feet 
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before joining it again, being some 20 feet distant from it at the 
farthest point. The main shaft on this reef has been sunk to a 
depth of 100 feet, at which level a drive has been put in along 
the reef for 120 feet. Little or no stoping has been done. The 
reef consists of clean white solid quartz, and is very regular in 
size, having an average thickness of about three feet. Through- 
out the workings the walls are clean and well defined, and the 
reef has every indication of permanency. The values are said to 
be fairly regular throughout, and to be improving slightly at a 
depth. 

The country is a fine-grained massive greenstone, and so far 
is very soft and rotten. No water has been met with up to the 
present. 

At the south end of this lease the reef crosses a good-sized 
gully in which a considerable amount of alluvial work has been 
done. It is here much more broken and irregular, and it seems 
probable that the alluvial gold has been shed from small 
leaders rather than from the main reef, as so far no specimen 
stone has been obtained from the latter. 

To 30th June, 1907, 121 tons of ore have been raised 
from this lease, which produced 63 42 ounces of gold, or '52 
ounces per ton. 

For a distance of nearly two miles makes of stone, often of 
fair length, occur in an exact line with the Enterprise reef, and 
are evidently connected with the same line of Assuring, though no 
connection can be seen on the surface. One or two of these 
reefs have been worked but, so far, results have not proved 
altogether satisfactory. 

Joordie Enterprise South, G.M.L 7868. 

This lease, which adjoins the preceding one on the south, has 
been worked on the same line of reef, but in a somewhat irregular 
and disconnected manner. Two shafts have been sunk each to a 
depth of 50 to 60 feet, but very little driving has been done from 
either of them. A little opencutting also has been done. In the 
north shaft the reef at the surface is from six to eight feet in 
thickness, but has pinched out to practically nothing at the 
bottom. It will, however, most probably open out again if sunk 
on further. In the south shaft it is also pretty irregular, but not 
so much so as in the north shaft. The values are said to be 
fairly low and to be very erratic. One or two small pockets of 
good stone have, however, been already met with. 

The reef on the surface is not so well defined or regular as 
on the preceding lease, and does not appear to continue much 
farther to the south. 
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To 30th June, 1907, 91 tons of ore raised yielded 39-42 
ounces of gold, or at the rate of '43 ounces per ton. 

(i^raham and Party (Derry's Own, O.M L. 789s) and Sexton 
and Party. 

These parties are working on a well defined line of reef 
running parallel to the Enterprise line and lying 20 chains or so 
to the east of it. Graham and Party are working about the 
centre of the line of outcrop and Sexton at the north end. There 
is a strong well-marked line of reef which can be followed on the 
surface for from 20 to 30 chains. Its strike is about 10 degrees 
west of north, and it dips to the west at an angle of about 45 
degrees. 

On Graham's lease a shaft is down about 60 feet, and from 
it a little driving has been done. Where exposed in these work- 
ings the reef is from three to five feet in thickness and fairly 
regular, consisting of hard solid clean quartz. The stone as a 
whole is of low grade, but the values are said to be improving in 
the bottom of the shaft. 

At the north end. Sexton and party have a shaft down about 
60 feet, at which depth they have done about 50 feet of driving. 
Here the reef is more irregular, varying in thickness from 2 to 
7 feet. At the present time a six to 12 inch seam of stone along 
the footwall of the reef is being worked. This is said to carry 
fairly good values, while the remainder of the stone is at present 
a little too low grade to pay to work. 

There is a third good-sized well-defined line of reef running 
parallel to the Enterprise line, and lying half a mile or so south- 
west of it. A little work has been done on this, but it was 
apparently of too low grade, and it is now abandoned. 

Wealth of Nations, G.M.L. 178. 

This once famous property is situated at Dunnsville about 
five miles to the north of Jourdie Hills townsite. The country 
is all fine-grained massive greenstone and is a continuation of 
the Jourdie Hills belt. There are a few low hills where the 
leases are and these are mostly capped with a thin covering of 
ironstone gravel (laterite). A belt of granitic rocks is said to lie 
a couple of miles to the east of Dunnsville and to run between 
that centre and the Eight Mile ; this is the continuation of the 
Kunanalling belt which has here evidently narrowed in consider- 
ably. The locality was at the time of my visit practically de- 
serted; one small party were working on the south end of the 
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Wealth of Nations reef, and another on a small quartz reef half 
a mile or so to the west; in addition there were one or two dry- 
blowers about but they were doing very little. Little or* nothing 
was being done on the Wealth of Nations beyond a little " rooting" 
in the upper levels by a small party of tributors. 

The reef on this property runs on a bearing about 5 degrees 
west of north, and dips to the west at an angle of about 45 degrees 
in the upper workings and 35 degrees in the lower; it has been 
opened up to a vertical depth of 300 feet and a total length of 
600 feet as shewn by the accompanying section of the mine work- 
ings ; as can be seen very little stoping has been done, especially 
from the lower levels. 

Throughout the reef is very irregular, both in the upper and 
lower levels, and shews very little sign of improving at a depth ; 
its average thickness is probably about five feet, but it varies 
from a mere thread up to 10 and 12 feet, and in one place along 
the 200 feet level is as much as 40 feet in thickness, but this is 
exceptional and is only a short bulge ; the stone makes and cuts 
out very suddenly, often cutting out from 6 feet to almost 
nothing in 3 or 4 feet of distance; it is just as irregular verti- 
cally as it is laterally; the walls are not well-defined and consist 
of greenstone schist, there being three or four feet of this on the 
hanging wall and apparently about 30 feet on the foot wall, the 
enclosing country being a fine-grained slightly foliated green- 
stone. The stone that has been taken out was from three 
to ten feet in thickness and there is still a great quantity of solid 
stone exposed along the drives; the bulk of this, however, i>., the 
remaining stone, is stated to be of very low grade and too poor 
to pay to work, most of the payable stone having been taken out. 
There are no defined shoots of gold, the bulk of the stone being, 
as just stated, extremely low grade with a few scattered patches 
of good stone. A patch of phenomenally rich stone occurred at 
the surface and some £20,000 worth of gold is said to have been 
takisn out of a hole about ten feet deep ; beyond this not a great 
deal has come out of the property. 

A good deal of alluvial gold was obtained on the fiat just 
below where the rich pocket was found in the reef; it was, how- 
ever, only got over a small area and is now apparently worked 
out. 

The main shaft on the property is sunk on the top of a hill, 
and the water level in the workings is 300 feet, the supply being 
salt; a good supply (salt) is obtained for battery purposes, etc., 
from a well on the flat half a mile to the north-west. 



* •. , 
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Table showing the Yield of the Wealth of Nations Reef. 













TotaL 


Year. 


Nanie and Number of 
1 Lease. 


Ore 
crushed. 


Gold 
therefrom 


Rate 




Ore 


Gold 






Tons. 


Ozs. 


Ozs. 


crushed. 


therefrom 




Tons. 


Oss. 


ins .. 


New Standard Explora- 
tion Co., Ltd., G. 


7,716-00 


4,013-16 


•52 
















M.Ls. 17s (82», 888) 










K9 .. 


Do 


5,830-00 


1,705-25 


•29 




m .. 


Do. 




19-20 






i't .. 


Do 


136-00 


50-91 


•87 














13,681-00 


5,788-52 


m .. 


Wealth of Nations, G. 


434-00 


211-46 


•48 




M.L. 178 (North 














Coolgardie O.Ms., 














Ltd.) 












I'N . . 


Do. ... 


994-00 


23S16 


•23 






15*6 . . 


Do 


330 00 


9901 


•30 






:••« . . 


Do 




cy. 119-37 








-'-•r*.. 


Do 

Total .. 




cy. 128-57 




1,758 00 


786-50 












.. 




■" 


16,43900 


6,57508 



Average 
rate 
per 
ton. 



Ozs. 



•42 



•42 



* To 30th June. 



Tqble showing the Yield from Leases at Dunnsville^ other th<m those 
already mentioned^ up to 30th June^ 1907, 



Name and Number of Lsaae. 



Ore 

crushed. 



Gold 
therefrom. 



Bellmen t, G.M.L. 5928 

Bulletin, G.M.L. 6178 

Caroline, G.M.L. 86s 

Central Wealth of Nations, Ltd., 

G.M.Ls. 588, 113s 

Kaater, G.M.L. 577s 

Empress of the Jourdies, G.M.L. 

U98 

Creat Kangaroo, G.M.L. 6868 ... 
Harp of Erin, G.M.L. 4838 (4498) 

Jourdie, G M.L. 5308 

Joardie Central, G.M.L. 774a 
•Jourdie Hills Boulder, G.M.L, 

5828 

Madame Berry, G.M.L. 5038 
Madame Berry, G.M.L. 593s (503s) 
^Usterton, G.M.L. 6988 



Tons. 

98-00 

ebo 

229-00 
17 00 

43-50 

9-00 

8200 

415-00 

35-00 

398-00 
26-00 
1500 
29-00 



Obs. 

93-26 

•49-72 

37-94 

276-99 
10-58 

13 64 

6-76 

40-38 

159-19 

1256 

217-97 

2913 

811 

20-68 



Rate per 
ton. 



Oss. 

-95 

6-32 

1-20 
•62 

-31 
-75 
•49 
•38 
-37 

•54 

1-12 

•54 

-71 



* Dollied and specimens. 
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Table showing the Yield from Leases at Dunnsville^ other than those 
already mentioned^ up to 30th June^ 1907 — continued. 



Nune and Number of Leaae. 



Never Despair, G.M.L. 7328 
Nil DesperanduiD, G.M.L. 448s 
Queen of the Jourdies, G.M.L, 

499s 

Sarmatia, G.M.L. 785s ... 
Shamrock, G.M.L. 4968 ... 
South Boulder, G.M.L. 4878 
Sundry Claims 



Ore 
crushed. 


Gold 
therefrom. 


Bate 
per ton. 


Tons. 


Oss. 


On. 


13-00 
1000 


5-69 
4-49 


•43 
•44 


2900 

2900 

2000 

485-08 


1605 

•4-18 

16-64 

9-87 

301-54 1 


-55 

•57 
•49 
•62 



* Dollied and specimens. 
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INDEX TO PART I. 



Albert Mines Syndicate, Ltd. 
imalmmated G.Ms., Ltd. ... 
ivonoale Lease 



Page 
35 
28 
35 



fialgarrie Extended Lease 

Balgarrie Lease 

Bellmont Lease 

Bendigo and Coolgardie Proprietary Co., N.L, 

Bendigo Lease 

fiermondsey Lease ... 

Big Blow Lease 

Black Cat Lease 

Blackett's G.Ms., Ltd. 

Blue Bell Extended Lease 

Bine Bell Lease ... 

Bonnievale 

Bow's Battery 

^w's Leases 

Btevler Lease 

Mliant Lease 

^tish Lion Lease ... 

^nacho Lease 

^nmcho North Lease 

Broncho South Lease 

Bulletin Lease 

Bungarrow Lease ... 

^rgess Lease 



23, 



46 
46 
55 
18 

10, 11, 12 
35 
35 
18 
28 
26 

25, 26, 27 
9 
27,36 

22, 27, 28 
35 
22 
42 
29, 35 
35 
35 
55 
35 
12 



Carbine 

Carbine 

Carbine South Lease 

Carney's Success Lease 

Caroline Lease 

Castle Hill Extended Lease. 

Castle Hill Lease ... 

Castle View East Lease 

Catherwood G.Ms., Ltd. 

Catherwood Lease ... 

Cement Leases, Kintore 

Central Exploration Co. of W.A., Ltd. 

Cmtial Wealth of Nations, Ltd. 

Charles Dickens Lease 

Condenser King Lease 

Otiosity Lease 



42 
43, 44 
44,45 
45 
55 
42 
42 
35 
28 

22, 27, 28 
38,40 
42 
55 
35 
18 
19 



^iay Bell Lease ... 
^ny's Own Lease... 
^ncaster G.Ms., Ltd. 
A>uim's Eight Mile... 



42 
53 
42 
45 
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Easter Lease 

£ight Mile 

filTinur Lease 

Empress of the Jourdies Lease 

Emu- Broncho Reef... 

Emu Lease 

Enterprise Lease ... 



Forlorn Hope Lease 
Fremantle Consols G.M. Co., N.L. 
Fremantle Extended Lease ... 
Fremantle Vale Lease 



(«em lA'Hses 

Item of the Vale Ijease 

General BuUer Lease 

Gentle Annie Lease 

Gladstone Extended Lease ... 

Glwistone Lease 

(Henmore Lo»ise 

Globe Ijease 

(tolden Ci-est Ijease... 

Golden Fwiuantle Co., N.L... . 

Golden Fremantle Lease 

Golden Kinj^ Lease 

Gold Explorers, Ltd. 

Goulbourn Extended Ijease ... 

Grafter Ijease 

Graham and party ... 

Great Cement Proprietary, Ltd. 

Great Dyke and Orizaba Cement Claims, Ltd.. 

Greiit Junction Lease 

Grejit Kangaroo Lease 

Great Nortliera Star Lease ... 



Hand.s Across the Sea Ijease 
Hands Across the Sea Unitc^d Lb&hv 
Harp of Erin Lease 
Hepburn's Cyanide Works ... 
Hopeful Lease 



Inkerman Lease 



John Bull E{ist Lease 
John Bull Lease 
Jourdie Central Lease 
Jourdie Enterprise Lease ... 
Jourdie Enterprise South Lease 
Jourdie Hills 

Jourdie Hills Boulder Lease 
Jourdie Hills G.M. Co., Ltd. 
Jourdie Lease 





P«^e 




55 




4^5 




35 




55 




22 


'.'.'. 2£ 


S 211 




lt> 




35 




35 




35 




31 > 


13, 14 


. 17 




in 


23, 26 


, 35 




U* 




35 




35 




42 




45 




12 




35 




23 




i;> 




35 




t2 




45 




5a 




4i> 




4CI 




42 




55 




35 




41 




4a 




55 




3« 


'.. :u 


.32 


22, 28 


.29 




42 




42 




55 




51 




52 




48 




56 




50 




56 



59 





PW 


liaoia Lease 


42 


ling Bruce Lease ... 


42 


linroBS Lease 


42 


tintore ... 


37 


lintore Cement Leases 


... 39. 4() 


Kintore North Lease 


40 


knanalling 


20 


Lady Alice Lease ... 


42 


La4y Elizabeth Lease 


42 


Udy Evelyn G.M., Ltd ... 


35 


Udy Florence TiOase 


19 


U«t C-hanoe Ijease 


42 


life Boat Lease 


42 


little Victoria Lease 


10 


lochiel Lease 


35 


London Lease 


33. 34. 37 


I/)ne Hand G.Ms., Ltd 


26 


Ume Hand Lease ... 


26 


Madame Berry Lease 


56 


Mary Anne Lease ... 


35 


>liiterton Lease ... 


55 


Mililura Lease 


36 


Mt. Burgess Christmas Gift Lease ... 


10 


Mt. Buigess G.M., Lid 


19 


Vt. Miny en Lease ... 


19 


Maltum in Parvo ... 


35 


Jfative Wonder Lease 


10 


5^ever Despair Lease 


56 


K«w Burgess Lease 


10 


New Premantle Lease 


23,30,35 


New Standard Exploration Co., Ltd.... 


55 


N'ew Victoria Consols Leases 


13, 14, 17 


^'il Desperandum Lease ( Dunns ville) 


56 


^*il Desperandum Lease (Kunanalling) 


36 


Nordenfeldt G.M. Co., N.L. ... 


45 


J^'onlenfeldt South Lease ... 


45 


N>rth Burgess G.M. Co., Ltd. 


10 


-Wh Burgess Lease 


10 


North Coo^gardie G.Ms., Ltd. 


55 


^nauz Lease 


40 


Pabier Lease 


36 


Pantomime Lease ... 


34 


PfiMce's Find Lease 


21,36 


Peace's Kunanalling Co., N.L. 


36 


P^nix G.M.. Ltd 


26 


^ier Extended Lease 


22 


Jjemier G.M. Co., N.L, ... 


25 


J^mier Lease 


...22,23,24,26,27 


Vernier South Lease 


26 



GO 

Premier West Lease ... ... ... ... ... 31,88 

Pride of Jourdie North Battery ... ... ... ... 3$ 

Pride of the Joardies Lease... ... ... ... ... 49,50 

Pride of the Joardiea North Lease ... ... ... 49,50,61 

Prim Syndicate Ltd. ... ... ... ... ... 19 

Prince Llewellyn Lease ... ... ... ... ... 19 

Quarts Beefs ... ... ... ... ... ... n, 22 

Qaeen of the Joardies Lease ... ... ... ... 5ft 

Rajah Brook Lease... ... ... ... ... ... 42 

Royal Sovereign G.M. Co., Ltd. ... ... ... ... 36 

Ruby May Lease ... ... ... ... ... 22, 28, 29 

Sarmatia Lease ... ... ... ... ... 42,45,56 

Sexton and Party ... ... ... ... ... ... 63 

Shamrock Lease ( Dunnsville) ... ... ... ... 66 ' 

Shamrock Reef (Kunanalling) ... ... ... 22. 23, 31, 32, 33 

Siberia State Battery ... ... ... ... ... 36 

South Boulder Lease ... ... ... ... ... 58 

Spearmint Lease ... ... ... ... ... ... 45 

Stanley Battery ... ... ... ... ... ... 36 

Star of Fremantie Lease ... ... ... ... 23,29,30 

State Battery, Siberia ... ... ... ... ... 36 

Stockdale's Consols Lease ... ... ... ... ... 42 

Sugarloaf Lease ... ... ... ... ... ... 38,40 

Suffarloaf 25 Mile Cement Leases, Ltd. ... ... ... 40 * 

Sydney Mint Leases ... ... ... ... ... 36 

Timber ... ... ... ... ... ... 13,24,48,49 

Tom's Retreat Lease ... ... ... ... ... 42 

Travenor Lease ... ... ... ... ... ... 36 

Troedyrhiw Lease ... ... ... ... ... ... 36 

Truth Lease ... ... ... ... ... ... 42 

Try Again Lease ... ... ... ... ... ... 36 

Vale of Coolgardie Q.Ms., Ltd. ... ... ... ... 14, 16 

Vale of Coolgardie Lease ... ... ... ... ... 12,14 

Vincent Lease ... ... ... ... ... ... 36 



Waratah Lease ... ... ... ... ... 23, 86, 36 

Water Supply ... ... ... ... ... 18,24,48,49 

Water Trust, Mining and Public Crushing Co. of W.A., Ltd. ... 19 

Wealth of Nations Lease ... ... ... ... 53,54.56 

Welcome Sailor Lease ... ... ... ... ... 40 

W.A. Proprietary Cement Leases ... ... ... ... 40 

Westraliaand East Extension Mines, Ltd. ... ... 18, 14, 17, 18 
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PART II. 

The Black Bangre District, 
East Murchison Goldfield. 



The Black Range Mining District is situated in the East 
Murchison Goldfield, lying about half way between Mt. Magnet 
and Lawlers. The present centre of the district is Sandstone, a 
town of recent date which has during the last couple of years 
completely supplanted the original centre Nungarra. Sandstone 
is reached by coach journey of about 100 miles from Mt. Magnet, 
the nearest railway station, and also from Lawlers, the former 
route being the main mail line, and coaches run both ways three 
times a week. 

The district first came into prominence in the beginning of 
1903, and since then has developed into an important field. It 
first gained importance as an alluvial centre, but when the 
alluvial began to be worked out attention was turned to reefing 
with the result that many good reefs were found, chief among 
them being those known as the "Sandstone "and "Ha^ks," (now 
the "Black Range"); these were first prospected early in 1903, 
and since then have developed into mines of considerable im- 
portance. 

The first workings were at what was originally known as 
the "Patch," now called the "Six Mile"; a large amount of 
alluvial was obtained hefe, and one or two quartz reefs were 
worked, but though these are still struggling along they have 
not reached any importance. At about the time "The Patch" 
was shewing signs of being worked out "Hacks" reef and the 
"Sandstone" were found at what was then known as "Hacks," 
now the town of Sandstone; another good alluvial patch was also 
discovered and known as " Howies," and several reefs were also 
prospected in this neighbourhood; it was here that the townsite 
of Nungarra- was afterwards laid out. This townsite was pro- 
claimed on the 4th of December, 1903, and was the original 
centre of the district; as, however, mining developments at 
"Hacks" progressed a townsite was proclaimed at that place on 
28th September, 1906, and was called Sandstone. Owing to the 
alluvial being worked out at Nungarra, and the reefs there not 
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developing well, Sandstone rapidly superseded it as the principal 
town of the district, and is now a fairly busy place, while Nun- 
garra is, practically speaking, dead. 

Another centre that has come into some slight prominence 
in the district during the last three years is Maninga Marley, 
this place is situated some seventeen miles easb-south-east of 
Nungarra along the Lawlers Road ; there is no proclaimed town- 
site here, but several business areas have been reserved ; there 
are two mines with 10-head batteries in the district, and several 
smaller ones in the prospecting stage. 

Some twelve miles to the south west from Nungarra is what 
is known as Bellchambers, here a group of leases have been taken 
up and a little work is being done; so far, however, the locality 
is not a very important one. 

The auriferous area is a fairly extensive one and is somewhat 
triangular in shape, having its apex at a point about nine miles 
north of Sandstone and then opening out southerly so as to in- 
clude Bellchambers and Maninga Marley, and having here a 
maximum width of about twenty miles; it does not extend far 
south from either of these places and has a maximum length of 
about 25 miles. The rocks forming this auriferous area are 
greenstones of the usual type, and the belt is surrounded on all 
sides by extensive areas of granitic rocks (vide plan herewith). 

Since its inception the Black Range Mining District has 
produced gold to the amount of 122,33430 fine ozs.* as shown in 
the following table : — 

Table showing the Total Gold Production from the Black Range 
District up to the end of 1907. 



Year. 


Alluvial. 


Dollied 

and 

Specimens. 


Ore treated. 


Gold 
therefrom. 


Total Gold. 


Aver- 
age 
per 
ton. 














Fine 




Fine Oze. 


FineOzB. 


Tons. 


FlneOa. 


Fine Oa. 


Oa. 


Prior to 1897 


... 


... 




... 




... 


1897 












... 


1898 


... 




1215 


i3-42 


13-42 


1-10 


1899 






41-50 


62-37 


62-37 


1-50 


1900 




... 1 138-00 


91-65 


91-65 


•66 


1901 






3800 


13-84 


13-84 


•36 


1902 




69-76 


43-50 


122-38 


19214 


2-81 


1903 


1603 


207-78 


134-22 


489-11 


712-92 


3-64 


1904 


135-70 


61-61 


7,183-16 


10,989-08 


11,186-39 


1-63 


1905 


238-80 


689-65 


10.975-90 


15,765-31 


16,693-76 


1-43 


1906 


477-78 


639-81 


20,581-58 


34,302-70 


35,420-29 


1-66 


1907 


248-03 


66-47 


55,461-70 


57,633-02 


57,947-52 


104 


Totals 


1,116-34 


1,73508 


94,609-71 


119,482-88 


122,334-30 


1-26 



*The figures used throughout thin bulletin have been supplied by the Statistical Branch 
of the Mines Department. 
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Previous Reports on the District. — The district has several 
times been reported on; first by myself in March, 1903, and 
several times since by the State Mining Engineer, these latter 
reports being in connection with the proposed railway from Mt. 
Magnet. My first report has been published in the Annual 
Report of the Geological Survey for the year 1903, and the State 
Mining Engineer's reports have appeared in the Annual Reports 
of the Department of Mines for the years 1904 and 1906. 
Numerous excerpts from these reports are made use of in the 
present work, but the full text of them should also be read in 
conjunction with it. 

General Description of the Country, — Generally speaking, the 
country at Black Range is flat, with a few low ridges and numer- 
ous more or less isolated laterite capped hills, the so-called 
"breakaways." The greater part of the district is covered with 
loose surface soil and ironstone rubble, the former often attaining 
a considerable thickness on the low lying flats; these surface 
deposits naturally hamper prospecting to a great extent by con- 
cealing all outcrops. 

These coverings of surface soil and ironstone rubble, together 
with the highly decomposed and weathered state of the rocks, 
render accurate mapping of the country a matter of practical 
impossibility, as even on the higher ground there is nearly always 
a thin deposit of loose ironstone rubble sufficient to conceal the 
exact nature of the underlying rocks. 

There are but few rock outcrops in the district, and these 
are usually so weathered as to be almost unrecognisable. 

The ridges are usually formed by the hematite quartz 
lodes which are so prevalent in the district, these having resisted 
the weathering action of the elements to a greater degree than 
the enclosing greenstones. 

Both these hematite quartz lodes and the " breakaway" 
hills will be more fully described later. 

General Geology, — The rocks comprising the auriferous belt 
are the usual type of greenstones (diorites, amphibolites, etc.), 
and are both massive and schistose ; the latter type being found 
only in close proximity to the granite, the greater portion of the 
rocks being massive or only slightly foliated; they are intersected 
by occasional granite dykes and masses and also by numerous 
small basic (dolerite) dykes; the latter are not, as a rule, notice- 
able on the surface, owing to the fact that their outcrops are 
usually hidden beneath the recent deposits, and partly that they 
weather into a very similar form to the enclosing rocks. In 
addition to these acidic and basic dykes there is also a small 
area of volcanic rocks (homblende-andesite) occurring near G.M.L. 
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13b (Chicago); there is only a comparatively small area of this 
visible, but in all probability there are other areas of it hidden 
beneath the recent deposits. 

The greenstones are traversed by numerous hematite quartz 
lodes (locally called "ironstone" or "jasper" bars) which usually 
run in an east and west direction, although a few run north and 
south, and are very persistent; they appear to have a close con- 
nection with the quartz reefs of the district. 

Deposits of laterite (ironstone conglomerate) are common 
throughout the district, usually forming the cappings of low 
hills and ridges. 

The following is a more detailed description of the various 
classes of rocks found in the district: — 

The Greennlones. — The so-called greenstones or amphibolites 
are hornblende rocks, mostly fairly coarse-grained and massive 
or only slightly foliated, except in close proximity to the granite 
where a strong schistosity is developed. Sections of them when 
examined under the microscope are seen to consist essentially ol 
felspar and hornblende, the latter being, as a rule, a pale green 
variety and usually predominating over the felspar which appears 
to be albite; generally the hornblende is in large flakes, masses 
and imperfectly formed crystals, but often it occurs in acicular 
aggregates in intimate mixture with the felspar; ilmenite is 
always present in considerable quantity and, as a rule, the rocks 
show considerable alteration and decomposition, and calcite is 
frequently present in some quantities. The hornblende appears to 
be an alteration product of a colourless augite which is stili 
present in some quantity in the specimens from the deeper levels, 
and this will probably prove to be the original essential constitu- 
ent of these so-called amphibolites which should, therefore, more 
properly be classed as metasomasized pyroxenites. 

These greenstones are usually very much weathered and 
softened down to considerable depths; on the Juno lease a speci- 
men taken from a depth of about 300 feet is still fairly soft, and 
the constituents are much altered, chiefly by the action of perco- 
lating surface waters. They are traversed by numerous cleavage 
and fracture planes, the general trend of which is north and 
south and east and west; in the softer country within the upper 
water zone these cleavage planes, or "heads," become very "greasy" 
and the ground comes away very readily, and with the flat reefs 
of the district heavy timbering and close mullocking have to be 
resorted to in order to keep the underground workings safe. 



are 



Close along their junction with the granites, the greenstones 
highly crushed and foliated, the foliations running parallel to 
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and dipping away from the edge of the granite ; the extent of 
the foliation is not well-defined, but its general width appears to 
be ahoat twenty to thirty chains, sometimes more. 

Within this foliation area are usually numerous small irregu- 
lar granitic dykes, these being merely offshoots from the main 
body. A number of these dykes are seen where the Black 
Range Road first comes on to the greenstone area at Bellchdmbers. 

At the surface the gteenstones weather into soft red and 
yellow clays, this weathering continuing to a depth of well over 
a hundred feet before they begin to assume their natural and 
settled appearance; frequently at the surface they exhibit a 
slight schistosity, this, however, being merely a surface feature 
apparently caused by pressure due to expansion, and does not 
extend down to any depth. 

The Granitic RocJcs. — Excepting the main body of granite 
and its associated dykes, the only granitic rocks noted were those 
shown on the map at the Bull Oak and Worker leases. Both 
these outcrops are of comparatively small extent and their exact 
boundaries are not well-defined owing to the detrital deposits 
which cover most of the country hero. Other similar, and 
possibly larger bodies, probably occur in the district, but they 
are hidden beneath the recent deposits. 

These granitic rocks are very much decomposed, and down 
to the deepest depth exposed, about 1 20 feet, consist of a soft 
gritty kaolin, which is easily worked and stands well. Owing to 
this decomposition it is impossible to say what the original com- 
ponents of the rocks were but they (the rocks) are probably the 
same as the main granite body. 

These two areas are undoubtedly intrusive into the green- 
stones and are of earlier date than the auriferous quartz reefs, 
which in one or two cases run continuously from one class of 
country into the other. The Bull Oak reef is a case in point; on 
the Bull Oak lease it is in granite and in the adjoining lease, the 
Maid Marion, it is in greenstone. 

Andesite. — Just at the north end of G.M.L. 13b (Chicago) 
and about a mile to the south of the Bull Oak is a small area of 
hornblende-andesite ; the visible extent of the outcrop is about 
forty chains by ten, having its greatest dimensions in a roughly 
east and west direction; it disappetirs at both ends beneath a 
capping of ironstone conglomerate, which in turn gives place to 
extensive ureas of recent deposits, so that its actual extent may 
possibly be considerably greater than is shewn; as all the country 
to the south for some miles is covered with extensive recent 
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deposits it is quite possible that there may be other areas of it 
hidden beneath them. 

The rock itself is very close-grained, hard and compact; it 
is of a bluish green colour and breaks with a somewhat con- 
choidal fracture. It appears to be in every way similar to the 
and&site occurring at Cue Hill (Cue), and referred to by Mr. 
Woodward in Bulletin No, 29 of the Geological Survey. At 
Coorang, some forty miles south-south-west from Black Range, 
a fairly extensive area of a similar rock was noted by myself 
during a short visit to that centre in February, 1908. 

The Basic Dykes. — These, as far as noted, are small and of 
later origin than the quartz reefs which, in several instances, they 
are seen to cut through. As stated before they are not dis- 
tinguishable on the surface owing to the fact that they weather 
into exactly the same form as the enclosing greenstones. Several 
of them were cut in the underground workings of the Kohinoor 
G.M.L. 22b, and one also in the Oroya Black Range workings. 
These vary in thickness from one to seven feet, and consist of a 
dark fine-grained compact rock approaching an augite-dolerite in 
composition. 

Dykes of this description are fairly common on the West 
Australian goldfields and have frequently been described in the 
publications of this Department. 

The Recent Deposits, — These include both the laterites and 
the detrital deposits; these latter cover by far the greater part 
of the area examined, sometimes to a considerable depth and 
consist of sands, loams, gravels, etc., resulting from the gradual 
weathering down of the underlying rocks and the laterites by 
atmospheric agencies. 

Laterite. — This occurs in more or less extensive areas through- 
out the wliole district; in a compact and coherent state, it forms 
the capping of low hills and ridges, and as the result of weather- 
ing frequently exhibits vertical cliff faces twenty to thirty feet in 
height, these being locally known as "breakaways"; in a detrital 
and rubbly state it is scattered over large areas, but in these 
cases it has been classed with the sands, loams, etc , of the recent 
deposits. 

When forming hill cappings these laterites can frequently 
be seen in a half-formed state, i.e., a transition state between 
weathered greenstone and true laterite. Frequently also when 
capping ridges traversed by hematite quartz lodes, they are so 
closely mixed up with them in breaking down and re-cementing 
as to often have the appearance of a broken hematite quartz lode 
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four or five chains in width. This breaking down and re-cement- 
ing of the hematite quartz Icxies by the laterites also has the 
effect, on the surface, of apparently altering the line of strike of 
them and often renders them difficult to accurately follow. 

As to the origin of these laterites it is now generally ad- 
mitted that they are merely the result of decomposition in situ of 
the highly ferruginous greenstones, and are formed by the gradual 
concentration of the ferric oxide (resulting from such decomposi- 
tion) by atmospheric agency. 

Hematite Quartz Lodes, — These from a geological point of view 
are the most interesting feature of the Black Range district. 
They are specially numerous in the northern portion of the dis- 
trict mapped, i.e., in the immediate neighbourhcx)d of Sandstone 
and Hancocks, where they have a general east and west trend 
and an almost vertical dip; at Nungarra, and towards the "Six 
Mile," the general trend of the majority of these lodes is slightly 
west ofnorth and east of south, though a few with an east and 
west strike are met with principally just to the north of Nun- 
garra townsite. 

In appearance and mode of occurrence these hematite quartz 
lodes are similar to those occurring in other parts of the Murchison 
and other West Australian goldfields, and which have frequently 
been described in the Geological Survey bulletins, but they differ 
from them in their relationship to the quartz reefs of the district. 

As far as previous investigations have shewn the hematite 
quartz lodes of the Murchison and other parts have been of 
earlier formation than the associated quartz reefs, which in many 
cases cut through them, while in the Black Range district they 
are either contemporaneous with them or of later origin, probably 
the former. 

These lodes are known locally as "ironstone, or jasper, bars" 
and are, as a rule, less ferruginous than the general Murchison 
type and consist principally of much laminated quartz and red to 
black jasper (ironstained quartz), the darker colours usually pre- 
dominating, with occasional thin bands of hematite and magnetite. 
They are very persistent in their strike and can often be followed 
across country for several miles and right through have a very 
marked parallelism; on the surface they frequently exhibit an 
apparent lenticular habit owing to the irregular development of 
the banded quartz, but when these lenses die out the line of them 
is always marked by a strong schistosity in the greenstones. 

These hematite quartz lodes are merely highly altered bands 
of schistose greenstone and at a depth will be found to lose their 
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siliceous or "quartz'' nature, and to pass gradually into narrow 
bands of crushed rock, probably with small veins of pyrites. In 
all likelihood they mark old fault lines, or thrust planes, and as 
such are probably deep-seated. On the assumption that they are 
thrust planes they probably have an intimate connection with 
the quartz reefs of the district, and this probable connection will 
be discussed later when the quartz reefs are being described. 

These lodes are, as a rule, all more or less auriferous, but so 
far none of them have been sufficiently rich to pay to work. 

Quartz Reefs, — As a general rule all the deposits being 
worked are clean quartz reefs, the principal exception being the 
Wirraminna, which is described later. Most of thfse reefs, 
especially those at the north end of the district, have a north 
and south trend and dip at a very flat angle, usually to the west. 
They are often of fair size and sometimes of considerable length, 
e.g., the Sandstone (Oroya) and Black Range reefs; they almost 
invariably exhibit a strongly marked lenticular habit aJid are 
not, as a rule, characterised by clean or well-defined walls. The 
nature of the quartz itself varies a good deal, but it is mastly 
hard and white, and carries only a small amount of sulphides. 
In the oxidised portions of the Sandstone (Oroya) reef the quartz 
is of a peculiar fiiable and sugary nature, which will be more 
fully described when this mine is being dealt with. 

At Sandstone and Hancocks the quartz reefs appear to have 
an intimate connection with the hematite quartz lodes ("ironstone 
bars"); they are almost without exception found abutting against 
the latter and generally have their strike approximately at right 
angles to that of the "bars;" at their contact with these they do 
not have the appearance of having been suddenly cut off by them, 
but give the impression that they have been formed at the same 
time and are part 'of the same system of fissuring or shearing. 
If it be assumed that the hematite quartz lodes mark old thrust 
planes, or main lines of shearing, caused by pressure, then the 
quartz reefs are probably secondary or induced fissures caused by 
these main thrust planes. 

That main lines of fissuring do induce other lines at nght 
angles has been proved by experiment by Daubree, the results of 
such experiments being described in Louis and Phillip's "Treatise 
on Ore Deposits," pp. 82 and 83. 

An argument somewhat in favour of this theory is the fact 
that the reefs are strongest and best defined nearer but not at 
the "bars," but as they get farther away they become smaller 
and more irregular and gradually die out. 
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As the east and west "thrust planes" are undoubtedly deep- 
seated it is possible, but not necessarily so, that the quartz reefs are 
also deep-seated. Personally, however, I am of opinion that they 
will, as a rule, not be found to live long once hard-settled country 
is met with. 

At the "Six Mile" the reefs differ from those at Sandstone 
and Hancocks, in that they are in no way associated with "iron- 
stone bars," which are here conspicuous by their absence. Here 
the more important reefs run in a general north-easterly direction 
and have no regular dip; they are mostly of clean hard white 
quartz and appear to be normal fissure reefs; some of them are 
of considerable length, one line — the Groper — being traceable on 
the surface for about half a mile; they are mostly of fair size, but as 
far as developments have gone the shoots of gold appear to be 
very short and to cut out at a shallow depth. 

Alluvial (7o/d.-^^^:s^4ailg^amount of alluvial, or more correctly 
detrital, gold has been goFnTckifr-'HBiariet^^The first "patch** of 
any importance was that at the "Six Mile7'*"^*^n this began to 
be worked out other patches were found, theNjiost important 
being Howie's, Shannon's, "Two-Mile Hill," and Knncock's. On 
all of these the gold appears to be pretty well workeC out. As a 
general rule the gold was got only a foot or so below ti.^ surface 
— in many cases less — and was often in fair-sized pieces, \hough 
nothing very large was ever found. It appears to have been shed 
from small leaders and not from the reefs, as so far any of these 
worked near the patches have not proved to carry any exception- 
ally rich pockets. 

Writing of these "alluvial" patches, Mr: Montgomery, the 
State Mining Engineer, who saw them at the time they were 
being worked, says* : — 

" In the ' Two Mile ' and ' Howie's ' patches much of the gold was 
" enclosed in cemented brown iron ore, requiring milling for its extraction. 
" This gold is frequently crystalline and angular, and has evidently been 
" deposited in the ironstone from solution, not carried into it mechani- 
" cally. A good deal of the gold won from these deposits appears there- 
" fore in the gold returns as obtained from ore by milling, not as alluvial. 

" At the time of my visit, April, 1906, the principal work at the 
" ' Two Mile Hill ' was that of Messrs. KeUy and party on the south slope 
" of the hilL They have done a large amount of work prospecting for 
" deep alluvial ground, and for reefs below the alluvial. Seven shEkf ts 
" have been simk to depths of from 45 to 70 feet, and Mr. Kelly informed 
" me that the drives therefrom would total over 1000 feet in length. The 
"aUuvial ground is mostly concretionary, of pisolitic brown iron oxide, 
" and is up to 40 feet in depth, below which is much weathered green- 
" stone country, with frequent quartz veins. The ironstone is often gold 
" bearing, and Mr. KeUy told me from his prospecting it he considered 

* Annual Report of the Department of Mines for the year 1906, p.80. 
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" that a large amoant of it would pay to crush if he had a battery on the 
" ^und. Some of it was crashed by hand by the dryblowers and treated 

" in their shakers It is impossible to form a decided 

" opinion as to the amount of payable material available at this place 
" without very careful and extended sampling, but there seems reason to 
" think that with cheap milling facilities on the spot a larg^ tonnage of 
" low-grade material might be successfully treated." 

Water. — Water is abundant throughout the district, and the 
supply is fresh. On the low-lying portions it is usually met with 
at a depth of from 50 to 70 feet. 

Timber. — The only timber available locally is mulga, and the 
better quality of this is rapidly becoming exhausted. A little 
gum timber is obtainable from the edge of the lake country about 
forty miles to the north, but the supply of this is very limited, 
and it is being repidly cut out. 

As the country is very soft and rotten, and the reefs are 
very flat, extensive timbering is required in the mine workings, 
and the timber trouble is becoming a serious item with the 
mining companies. At the present time good gum timber costs 
up to 2/6 a foot, and smaller timber is proportionately as ex- 
pensive. 

THE MINES. 

The following are brief descriptions of the principal mines 
in the district: — 

NUNGABRA. 

At Nungarra no work of any importance was being 
done at the time of my visit; the Wirraminna had just closed 
down, and no work was being done on this line ; a little was be- 
ing done at the "Two Mile Hill," and there were one or two 
prospecting parties working, but no systematic work was being 
done anywhere. 

Wirraminna Central, G.M.L. 182b. 

This lease is the property of the Sandstone Development 
Company; owing to unsatisfactory developments, mining opera- 
tions were suspended a few days before my arrival, and I was 
unable to inspect the workings. Since the company ceased 
operations tributers have been at work in the upper levels, and 
have taken out some very fair stone. 

Mr. Montgomery in his report* in 1906, makes the following 
statements about this property — 

^Annual Report of the Department of Mines for the year 1906. 
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" The reef runs nearly north and south with an 

" underlay to the east of about 1 in 3J ; it averages 

" about nine feet in width between the walls ; the reef 

'* is composed of quartz, often much broken and white kaolin, being some- 
" times almost entirely quartz and in other places a mixture of kaolin 
" and quartz. A little pink quartz is found and is considered specially 
" favourable for gold. Numerous flat-lying quartz veins penetrate the 
" lode and pass into the walls, but are stated to carry gold only where in 
" the lode cnanneL The country is soft white kaolinic matter, probably 
** a decomposed porphyry dyke. 

" On the Wirraminna South, G.M.Ii. 183b, the same lode is being 

" worked ; the lode is more clayey than in the neigh- 

" bouring property, but this feature is probably merely local and likely 
" to disappear " 





Table showing the Yield 


' of the Wirraminna Leases. 






Name and Number of 
Lease. 


Ore 
crushed. 


Gold 
therefrom 


Rate 
per 
ton. 

Oa. 

-88 
■48 


Total. 


Averaire 
rate 




Ore 
crushed. 

Tons. 

116-00 

407-26 
60-76 

68000 


Gold 
therefrom 

Ozs. 

68-06 

183-91 
86*69 

18418 


per 

ton. 


1908 .. 

1904 .. 
1906 .. 


Wirraminna, G.M.L. 
SSB (787) 
Do. 
Do 

Wirraminna Central, 
O.M.L. 182B 
Do. 

Wirraminna South, 0. 
M.L. 188B 

Sandstone Develop- 
ment G.M. Co., G 
M.Ls. 173B, 182b, 
18SB 

Total .. 


Tons. 

60-00 
66 00 


On. 
•21-21 

18-94 
27-90 


On. 

■69 

-46 
•72 

•20 


1906 .. 
1906 . 


11000 
297*26 


6875 
11616 


•62 
•89 


1906 .. 

1907 .. 
















1,253-00 


422-73 


33 



• Dollied and specimens. 

Nungarra, G.M.L. 205b. "Two Mile Hill." 

A little prospecting work was being done on this property, 
a description of which has already been given when the "alluvial" 
deposits were being described. 

In 1907, 123 tons of ore from this lease yielded 36*19 ozs., 
or an average of '29 ozs. per ton. 



SIX MILE. 

At the "Six Mile" several parties were prospecting, but 
no great amount of work was being done; the most systematic 
work was on the old Groper lease, G.M.L. 1b, but this was 
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only being "rooted" near the surface. One or two leaders 
were being worked, but several of the old shows on the larger 
reefs had been abandoned, developments not having been 
satisfactory. 

ttroper, G.M.L. 1b. 

This lease was originally worked in the beginning of 1903, 
since when it has several times been abandoned and retaken up ; 
on the whole, very little work has been done on it, as results are 
said not to have been satisfactory, the better values being stated 
to have cut out at a shallow depth, and the bulk of the stone is 
too poor to pay to crush. The deepest workings are said to be 
only about 60 feet, but a good deal of "rooting" has been done 
near the surface. 

Two well-defined parallel lines of reef run through the 
property on a bearing about north-east and south-west, dipping 
fairly flat to the south-east; these are very persistent on the 
surface, the main, or east, reef being traceable for over half a mile. 

In the old workings it appears to have averaged two to three 
feet in thickness and consists of clean, hard, white glassy quartz. 
The stone carries a small percentage of copper (as carbonate) as 
well as a little zinc blende, these usually being associated with 
good gold values. For the greater part of its length this reef is 
in greenstone, but in the present workings it comes in contact 
with a small granitic dyke which for a short distance forms the 
hanging wall of it and also for a short length completely encloses 
it ; this dyke is only a few feet in width and is not noticeable on 
the surface owing to the amount of debris which covers it. 

At the present time the owners are working the reef near 
the surface where it comes into contact with the dyke and where 
the values are said to be slightly better; most of the ore being 
broken consists of rotted granite with seams of quartz through 
it, and is on the hanging wall of the reef proper; the width of 
this varies from a few inches to three feet. 

Table showing the Yield of the Groper Lease, 



Year. 

1902 .. 

1903 .. 

1904 .. 


Name and Number of 
Lease. 

Groper. Q.M.L. IB (389) 

Do 

Do 

Groper, O.M.L.l79B(lB) 

Total .. 


Ore 
crushed. 

Tons. 
1-60 
6-50 
11600 


Gold 
therefrom 

On. 
19-56 
4-66 
140-69 


Bate 
per 
ton. 

Oza. 
13-04 

•85 
1-21 


Total. 


Aven«« 

i»te 


Ore 
crushed. 

Tons. 

123-00 
35-26 


Gold 
therefrom 

Oss. 

.64-91 
183-16 


ton. 
Oa. 

1-84 


1905 .. 






8-78 










168-26 


29806 


1-88 
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Black Bangre Main Beef, G.M.L. 
*the Butchers"). 



3b. (Formerly known as 



This property was one of the first worked in the district, 
but not a great deal has been done on it, and at the present time 
it is abandoned. The State Mining Engineer, who examined the 
property in 1906, reports on it as follows* : — 

" A strong quartz reef, about four feet thick, runs north-easterly 
** through the lease, and has been proved ^old-bearing at several points 
" along its outcrop f of about 400 feet in length. Several shafts have 

" been sunk to water level, ^bout 64 feet, and a main 

" vertical shaft was sunk to 107 feet and a crosscut put in to the reef at 

" 100 feet. The reef was cut in the crosscut but had not 

" been driven upon. The quartz vein was from six inches to two feet 
" wide where cut, but the hanging wall seemed much shattered, and the 
" whole width of the lode channel is probably a good deal greater. 

" The quartz was rather poor where cut, but I have no doubt that 
" driving on the reef will soon be successful in finding better ore corres- 

" ponding to the shoot from which the orushings were taken 

" The water is fresh and drinkable." 

Table showing the Yield of the Black Range Main Reef Lease, 



Year. 



Name and Number of Lease. 



1903 

1904 
1905 



Black Range Main 
G.M.L. 3b ... 

Do 

Do 

Total ... 



Reef, 



Ore 
crushed. 



Tous. 

15-00 

107-25 

10-50 



Gold 
therefrom. 



Ozs. 

21-37 

165-86 

23-70 



-I- 



182-75 ! 210*98 



Rate 
per ton. 



1-42 
1-54 
2-26 

1-59 



Eclipse, G.M.L. 211b. 

This lease is situated about three miles south-east from the 
Black Range Main reef, along the Lawlers Road. The property 
was under exemption at the time of my visit, and the workings 
were inaccessible. 

There is a fairly well-defined line of reef running through 
the lease on a bearing slightly north of west and south of east, 
having practically a vertical dip. A main vertical shaft has 
been sunk on this reef and is said to be 180 feet in depth; there 
is said to be a strong quartz reef at the bottom two feet wide and 
carrying good values. A few chains east of the main shaft is a 



* Annual Report of the Department of Mines for the year 1906. 
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small hematite quartz lode running north-west and south-east across 
the line of the reef; good values may possibly be met with at 
the point of intersection of the two, but so far, apparently, no 
effort has been made to see if such exist. 

Water level is about 100 feet, and the supply is fresh ; water 
is said to be very plentiful, and the prospectors were unable to 
cope properly with it with the limited means at their disposal. 

Writing of this property in 1906, the St^te Mining Engineer, 



" There is a weU-defined quartz vein with smooth 

" clean walls, in weathered greenstone schist; the average width of the 
" ground atoped has been ahout fifteen inches of quartz and twenty-four 
" inches from wall to wall, but in the bottom of the shaft it seems tx> 

* have a tendency to increase ; it has been driven on at 

' the 100 feet level for about 200 feet, and has been stoped for about 86 
' feet in length up to 25 feet from the surface, where it becomes rather 
'poor. 

" South-east from the shaft, about 150 feet, there is a large lode of 
' brown iron oxide and quartz which has been cut in a shallow oosteen, 
' and runs about north-west and south-east. This is also cut in a shaft 

' 40 feet deep ; it contains a httle gold, estimated by the 

'prospectors at about six dwts. per ton. The quartz reef worked in the 
' shaft should intersect this one, and as the junction has a fair chance of 
' being richer than elsewhere ; it should be located if possible " 



Table showing the Yield of the Eclipse Lease. 



Yeu. 



1905 
1906 
1907 



Name and Number of Lease. 



Eclipse, G.M.L. 211b 

Do 

Do 

Total ... 



Ore 
crushed. 



Tons. 

62-75 

74-50 

184-00 



321-25 



Gold 
therefrom. 



Oeb. 

78-08 

27-88 

123-43 



Rate 
per ton. 



229-39 




Prendergastg. 

A couple of miles north of the Eclipse, Messrs. Prendergast 
and party are prospecting a large hematite quartz (*- jasper") lode. 
This runs on a bearing slightly north of west, and has a practi- 
cally vertical dip; it is over a chain in width in places, and out- 
crops for half a mile or more. At the spot the gold was found 
in the lode it is very much broken and faulted, and seamed with 
small veins of quartz ; there is also an irregular vein of quartz 
running along the north side of it. 



^ Annual Report of the Departiaeut of Mines for the year 100ft. 
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An opencut, ten or twelve feet in depth, has been put' across 
the lode, and shows a mixture of quartz and jasper much broken 
and faulted. The gold appears to be piincipally in the quartz 
and along or close to the cross faults. A vertical shaft is now 
being sunk with the object of cutting the lode at water level. 

There is certainly a hugh body of ore in this property, but 
its chance of proving payable 'in any quantity is, I fancy, very 
remote. 

SANDSTONE. 

At Sandstone all the more important work of the district is 
being done, and matters are pretty brisk. The three big mines 
of the district are situated here, viz., the Black Range, the Oroya 
Black Range, and the Sandstone Development. In addition to 
these there are a number of smaller shows" working, chief among 
these being the Waiiderie leases. 

Wanderie and Wanderie West, G.M.Ls. 8b, 23b. 

The same line of reef has been worked on both of these 
leases, and a lot of work has been done on it above water level. 
The deepest workings are on the Wanderie, the main shaft being 
down 220 feet; the reef has been opened up at the 200 feet level 
for a length of about 100 feet, but the owners were unable to 
properly cope with the water and are now working above water 
level. 

On the Wanderie lease the reef has been opened up at the 
120 feet level for a total length of well over 400 feet; its average 
width throughout the workings is stated to have been about three 
feet, but it is very irregular, varying from a few inches up to as 
much as seven feet, and occasionally cutting out altogether. 

Along the 120 feet level there is practically no stone, but it 
makes a few feet above the level; this break, probably due to a 
strike fault, is continuous through both leases; along the 200 feet 
level the reef is said to be fairly strong again and of pretty good 
value. 

The general trend of the reef is slightly south of west and 

north of east; in the upper levels it underlies slightly to the 

south, but at a depth is practically vertical. It runs along the 

southern side of a small hematite quartz lode; this, on the surface, 

has the usual laminated appearance of these lodes, but at a fairly 

J shallow depth it turns into a much weathered greenstone schist, 

. with occasional small seams of quartz and ironstone in it; occasion- 

I ally the schist is found on both sides of the reef, but, as a rule, 

it is only on the north side; this schist with its accompanying 

quartz and ironstone veins is said to carry a little gold, but not 

suflacient to pay to work. 
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The main reef is of clean, white, solid quartz, and has 
probably been formed along a fault line following the original line 
of the hematite quartz lode. 

On the Wanderie West, the workings are all above water 
level (125 feet), and the reef is said to have averaged about three 
feet in thickness ; it has the same irregular habit here as in the 
Wanderie, varying from a few inches up to six and seven feet. 

The water supply is fresh, and is said to be about 3000 
gallons per hour; it comes in only along the line of the reef and 
the schists. 

Table showing the Yield of the Wanderie Leases. 



Year. 


Name and Number qt 
Lease. 

Wanderie, a.M.L.8B.. 

Do 

Do 

Do 

Wanderie No. 1 West, 
G.M.L. 23B 

Do 

Do 

Do 

Total .. 


Ore 
crushed. 


Gold 
therefrom 

028. 

1,000-06 
879-97 
848-58 
886*20 


Rate 

Ott. 

1*54 

-99 

•94 

-62 


TotfcL 


Averafi 
rate 
per 
too. 


Ore 
crushed. 


Gold- 

therefrom 


1904 .. 

1905 .. 

1906 .. 

1907 .. 


Tons. 
648*25 
882-00 
867*75 
622-00 


Tons. 
2,020-00 

1,662-60 


Ob. 

2.114*81 

1,049-08 


Offl. 


1904 .. 

1906 .. 

1906 .. 

1907 .. 


169-75 

160-26 
986*50 
897-00 


94-69 

116-97 
694 17 
148-25 


-59 

■69 
-74 
•86 


•63 


















•• 


3,682-60 


3,163-89 


•B« 



Wanderie No, 1 North, G.M.L. 161b. 

A good deal of work has been done on this lease down to 
water level, but it was idle at the time of my visit and could not 
be inspected. A small north and south quartz reef has been 
worked; this is said to have been from ten to twelve inches in 
thickness, and fairly regular. It is cut oflF at the south end by 
the Wanderie line, and apparently does not run very far north. 
Its dip is said to have been about vertical. 



Table showing the Yield of the Wanderie No. 


/ North Lease. 


Year. 


Kame and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 


1905 
1906 
1907 


Wanderie No. 1 North, G.M.L. 161b 

Do 

Do 

Total 


Tons. 
149-00 
424-00 
87-00 


0X8. 

168-65 

342-96 

84-23 


Oa. 
1-10 
-81 
•39 




660-00 


640-74 

• 


•82 
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About a mile to the south-west of the Wanderie one or two 
small quartz leaders have been and are being worked. These are 
of no great importance, and not much is being done on them. 

Black Range Oold Mine, G.M.Ls. 4b, 5b, 9b, 11b, etc. 

The reef on this property was the first worked at this end of 
the field; it was found about the beginning of 1903, and was 
originally known as "Hack's." 

A reference to the underground plans (Plate T) will show 
the amount of work that has been done up to about the end 
of last year. 

The reef runs almost due north and south, and dips to the 
west at an angle of about 35 degrees. It is of clean solid quartz, 
but is very irregular and lenticular, especially in the upper levels. 
These lenses range in thickness up to seven and eight feet, but 
their length and depth are very variable ;. when they cut out 
their place is taken by a somewhat schistose greenstone, and the 
difference between the different lenses, both longitudinally and 
vertically, is as variable as the length of the lenses themselves, 
sometimes being only a few feet and sometimes up to as much 
as a liundi-ed feet. The walls of the reef, taking it right through, 
are not good, and are not well-defined. The country on each side 
of the reef is soft and rotten, especially on the hanging wall, and 
requires extensive tiinbt^ing; in the bottom of the main shaft 
the country is a fairly hard massive greenstcme, but for from 
fifteen to twenty feet on each side of the reef it is much softer 
and more weathered. The deepest workings are still in the 
oxidised zone, and the vahies are said to be fairly uniform 
thix>ughout. 

About 100 feet north of the main shaft is a large hematite 
quartz lode, running about east and west and dipping vertically. 
The reef gradually dies out on approaching this, and although a 
lot of work has been done to the north of the "bar" in the hopes 
of picking up the continuation of the reef, it has, so far, not met 
with success; a few small seams of quartz were certainly met 
with, but they were of no size and of no importance ; personally I 
am inclined to the belief that no continuation of the reef will be 
found in this direction. 

The values in the main reef are said to stop ten or twenty 
feet away from the bar, and not to come right up to it, though 
at times the quartz does so ; just before they stop, however, they 
are said to be a good deal higher than the average. 

The "bar" on the surface consists of laminated quartz and 
ironstone, but gradually changes in depth, and in the lower 
levels consists of highly schistose greenstone, with seams of iron- 
stone and a little quartz; it carries no appreciable gold values. 
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The water supply of the mine is fresh, and is said to be 
rticient for all present requirements ; the water comes in along 
e line of the reef and also, heavily, along the line of the "iron- 
one bar." 

I'able showing the Yield of the Black Range Gold Mine Leases, 



Name and Number of 
Lease. 



Adelaide, 

(67411) 

Do. 

Do. 



G.M.L. 4B 



Ore 
crubhed. 



Tons. 
14-00 

2,58000 
4,849-00 ' 



Gold 
therefrom 



0a». 
131-43 



5,142-90 
7,408-82 



Rate 
per 
ton. 



Total. 



Ore Gold 

crushed, therefrom 



I Adelaide Leabes, G.M. 
La. 4B, 6H, llB, 17b, \ 
26B, 70b, 140B, 150b ' 
Do 



7,990-60 I 14,07602 



1 13,0] 0-SO I 16,179-26 



Black Ranj^^e, G.M.L. 5b 
(67611) I 

1)0 ' 

Do 

Black Kan^e Mininfc I 
Co., N.L., G.M.Ls. 
4b, 5b, 9b, &c. I 



637-00 i 



* 152-08 

1,283-66 
194-00 



Total 



r 



Os8. Tons. 
9-38 1 



1-99 
1-53 



1-76 1 
1-24 1 



7.44S-00 



Averaife 
' rate 
per 

ton. 



2-01 ' 



637 -(10 
1,4881K) 



Obi. 0». 



12,68315 l"!^ 



30,256-28 r*^ 



1,630 34 , '2'^ 
2,165-30 I-*'' 



30,578-00,46,734-07 t-52 



• Dollied and specimens. 

Oroya Black Rangre, G.M.Ls. 6b, 10b, 16b, 74b, 11 4b, etc. 

The reef on this property is in general characteristics similar 
) that in the Black Range CoEbpany's leases, that is to say, it is 
flat quartz reef with marked lenticular habit. Tlie general 
rend of this reef is roughly north and south, and it dips at an 
ngle of about 25 degrees to the west ; near the surface its dip is 
bout 45 degrees, but it gets flatter below the No. 1 level. Its 
verage thickness can be said to be from three to four feet, 
lough it is as much as eight and ten feet in places, but this 
ulging is counteracted by the fact that it frequently pinches 
lit to a few inches and occasionally cuts out altogether; these 
reaks are, however, not of frequent occurrence and are, as a rule, 
P no length, and the quartz can almost be said to be continuous 
iroughout the whole of the workings, though of course very 
ariable in size and, in places, a good deal broken. 

At the south end of the workings the reef is small and very 
roken, though the actual end of it has not yet been reached; 
pproching the north end it also becomes more lenticular and 
regular, and splits up a good deal, but the end of it has not 
early been reached in this direction yet, as proved by the work- 
igs on the adjoining company's leases. At this north end 



.f ^j^x, .««»u fiKfUf^ »uu crosses 
^ the bottom levels ; this is from one to •even feet - 'v 



C3 
1 



I^Viik^A - - - 



the adjoining company's 



ieacH». 
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frequent splits go off into the footwall, these on being followed 
ei^er come back again into the main line or else die out; it 
woald appear that the general line of the reef is here turning 
slightly more to the westward. 

Occasionally the reef shews clean well-defined walls, but, as 
a nle, they are not good, the footwall being, usually, anything 
hot Tvell-defined, small quartz veins and stringers running off 
fnm it in all directions into the enclosing country. 

The quartz in the bottom level is mostly hard and compact, 
ani of a slightly bluish tinge; occasionally, however, it exhibits 
tfai friable nature so characteristic of the upper levels ; along the 
Ni. 2 Jevel it is both solid and friable, whilst above this it is 
aloost entirely of a friable sugary nature and crumbles readily 
between the fingers ; it was this that gave the reef its original 
aui better-known name of 'Hhe Sandstone." 

As feo the cause of this friable nature of the stone two 
po«8ible origins have been put forward, viz., (1) leaching and (2) 
prissure. With regard to the former it has been suggested 
tint the original quartz of the reef may have been partly 
cristalline, /.^., insoluble, and partly hydrous, i.**., soluble, 
under certain conditions, and that in the upper or oxidised 
portions the soluble quartz had been leached out; this theory 
anse owing to the fact that the friable quartz when closely 
examined exhibits its true crystalline form to a marked degree. 
Samples of the solid quartz from No. 2 level were examined and 
foind to contain only a trace of soluble silica, and this fact seems 
to explode the leaching theory and to leave only that of "pressure;" 
undoubtedly great pressure could be caused by the expansion of 
the surrounding rocks during hydration, and it appears that this 
mtst be taken as the most probable cause of the extreme fria- 
bility of the quartz in the upper levels. 

There is no defined shoot of gold in the reef, but the stone 
is not all of uniform value, the gold appearing to occur in small 
iriegular patches right through the reef. 

The country is massive greenstone, and is still soft and 
rotten in the deepest workings; it is full of "greasy" heads, or 
cleavage planes, and is very "heavy" and treacherous, and owing 
to the flat dip of the reef requires very extensive timbering. As 
good mining timber is very scarce in the district this item is one 
of the most serious that the Company have at present to contend 
with. 

Water is fresh and the supply is plentiful, and is still coming in 
at the bottom level. 

A small basic (d^^^^rite) dyke runs along and crosses the reef 
in the bottom levels ; this is from one to seven feet ^ Sv^kncss, 
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and cuts through the reef without displacement of any kind, 
good flow of water comes in along the line of this dyke. 

Table showing the Yield of the Oroya Black Range Leases, 













1 Total. 




Year. 


Name and Number of 
Leaoe. 


Ore 
orushed. 


Gold 
therefrom 


Rate 
per 
ton. 


1 Ore 


Gold 


rate 
per 












crushed. 




ton. 




1 


Tons. 


Okb. 


o». 


Tons. 


1' 0». 


()SB. 


1904 .. 


Sandstone, O.M.L. 6b 


424-75 


678-92 


1-60 








1906 .. 


Do 


737-25 


915-78 


1-24 








1906 .. 


Do 


277 50 


343-84 


1-26 


















, 1,489-50 


1,938-54 


l-3f. 








1904 .. 


Undaunted, O.M.L. lOB 








80-00 


46 04 


'57 


1904 .. 


Undaunted Baet, O.M. 
L.74B 


198-75 


213-50 


ii)7 


1 






19(« .. 


Do 


294-60 


217-79 


•74 


1 






1906 . 


Do 


166-00 


188-63 


121 


648-26 


619-82 


•96 


19U5 .. 


Undaunted East Ex- 


160-25 


72-76 


•44 




tended. O.M.L. 114B 














1906 .. 


Do 


109-76 


108-68 


•99 


' 



















■276-00 


181-34 


-66 


1906 .. 


OoWcn Gate. G.M.L. 
149b 








113-75 


62 96 


•65 


m& .. 


Golden Key, G.M.L. 

151 B 


349-60 


467-33 


1-81 








1906 .. 


Do 


533-50 


955-42 


1-79 














— 





883 (K) 


1,412-76 


16<> 


1904 .. 


Kingoonya, G.M.L. 16b 


1-21-60 


299-33 


2-46 








1905 .. 


Do 


4(16-00 


739-22 


1-81 








1906 .. 


Do 


876-60 


811-85 


•93 


1,406-00 


1.850 40 


1-32 


19(»6 .. 


Oroya Black Ranye, 
Ltd., G.M.U. 6b. 


1,646-00 


1,917-00 


1-16 


















10b, 16B, iui. 














1907 .. 


Do. ... 


19.621-00 


13,069-26 


•67 


















21,167 -(JO 


14,976-26 


•71 
,1 




Total . . . . j 








26,013-50 


21,088-13 


•81 



Sandstone Derelopment Co., G.M.Ijs. 174b, 187b, etc. 

This Company hold the blocks containing the deep levels of 
the Oroya reef as well as blocks farther north along the outcrop. 
At the present time work is being concentrated on the Juno 
lease, where the i-eef comes into the property, at a depth of about 
180 feet. 

A good deal of work hiis also been done on the Wonoka 
lease, where some good values were obtained near the surface; 
the work on this lease proves the reef to have a total length 
of well over half a mile, and it prolmbly extends still farther 
north though it is getting smaller and more broken in this 
direction. 

Where worked on the Wonoka, the reef is very irregular, 
varying from a few inches to six feet; in a winze, from the 110 
feet tx> the 180 feet level, it averages three to four feet, and 
ta said to carry very fair values ; some very good stone has been 
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taken out of these workings, but the occurrence of the gold is 
very patchy. The reef here owes its broken nature a good deal 
to the presence of a large flat quartz reef which cuts across it 
and throws it about somewhat ; this reef is of hard white glassy 
quartz, and carries no values. 

On the Juno lease the reef has been cut at a depth of 200 
feet; what work has been done on it here shews it to still main- 
tain its lenticular habit, sometimes cutting out altogether, and at 
others making into solid bodies of quartz up to six feet in thick- 
ness; the values here are somewhat erratic, but, on the whole, 
the reef is stated to be highly payable. 

Table showing the Yield of the Sandstone Development Co,*8 Leases 



Year. 



1906 
1907 



1907 
1907 



Name and Number of 
Leane. 



Wonoka, O.M.L. 
Do. 



174B 



Venus, G.U.L. 251b 
Sandridfire, O.M.L. 187b 

Total .. 



Ore 

crushed. 


Oold 
therefrom 


Rate 


Tons. 
6850 
l«5-00 

1 


8035 
l.'>612 


Ott. 
•63 

•9r. 









ToUl. 



Ore 
crushed. 



Tona. 



28850 
360() 
226 00 



Gold 
therefrom 



Ozs. 



) Average 
I rate 
1 per 
ton. 



192-47 

3-27 

91 19 



495*50 286-93 



Ozs. 



•82 
•09 
•40 

•58^ 



HANCOCKS. 

A number of leases are being worked here but mostly only 
by small parties. The reefs are, as a rule, all fairly small and 
lenticular; they are, with one exception — the Kohinoor — all 
quartz reefs, and have a general north and south trend, dipping, 
as a rule, at a Hat angle to the east. They are all intimately 
connected with the hematite quartz lodes ("ironstone bars") and, 
as before suggested, appear to owe their existence to the presence 
of these. The gold in them usually occurs in irregular shoots, 
and is not, as a rule, evenly distributed through the stone. In 
no case do they possess well-defined walls and, as a rule, they do 
not give the impression of being likely to prove permanent. 

Owing to the amount of talus and debris covering the surface 
in this neighbourhood, prospecting is rendered difficult. It 
appears likely, however, that other payable (to a certain depth) 
reefs should be found here, and also other bodies similar to that 
now being worked on the Kohinoor, as there are, po.ssibly, 
numbers of these flat lying fissures which do not reach the surface ; 
these, however, would only be found in sinking or crosscufeting 
and, in all probability, accidently as was the case in the 
Kohinoor. 
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With the exception of the Kohinoor no work has been done 
below water level on any of the leases. 

Ball Oak, G.M.L. 382b. 

The reef on this property runs a little we^t of north and 
east of south, and dips to the east at an angle of about 45 degrees. 

On the Bull Oak lease this reef is entirely in granite, as 
shown on the map, but just outside the southern boundary of the 
lease it runs into the greenstone, and in the adjoining property 
has been worked in both classes of country. It has been opened 
up to a depth of about a hundred feet, and has an average thick- 
ness of from 20 to 30 inches; while in the granite it is fairly 
regular in size, but in the greenstone it becomes smaller and more 
broken, and the values also decrease considerably. Above the 
100 feet level the values are said to have been fairly regular, and 
as can be seen by reference to the returns were of high grade. 

The country is soft and easily worked, and stands well. 
Table showing the Yield of the Bull Oak Leases. 



Year. 


Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 


1907 
1907 


BuU Oak, G.M.L. 382b 

Comrades Leases, G.M.Le. 369b, 
379b, 382b 

Total 


Tons. 

726-00 

1,09400 


On. 
956-77 
930-12 


Oo. 
1-32 
•85 




1,819-00 


1,886*89 


1-oe 



Maid Marion, G.M.L. 383b. 

In this lease which adjoins the last on the south the reef is, tf 
stated above, partly in the granite and partly in the greenstone; 
in the granite it is a couple of feet in thickness and of fairly high 
grade, but in the greenstone it is small, broken and irregular, and 
of low grade. The walls of the reef on both leases are not well- 
defined even in the granite, while in the greenstone they are very 
bad ; small stringers run off into both walls and, in the green- 
stone, veins and masses of siliceous ironstone form along the walls, 
these being very hard and of no value. 

The total length of the reef in both leases is not much more 
than five chains, and it does not show any signs of permanency; 
moreover, the high values obtained in the upper levels are not 
likely to continue down to any depth. 

From this lease 373 tons were crushed during 1907, for a 
return of 49287 ozs., being at the rate of 1*32 ozs. per ton. 
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Ladj Ellen, G.M.L. 139b. 

This lease is situated about half a mile south-east of the Bull 
Oak. A small north and south quartz reef runs through the 
property, dipping at an angle of atwut 45 degrees to the east. 
This reef has been worked to a depth of about a hundred feet and 
for a length of over two hundred feet ; it is from fifteen inches to 
two feet in thickness and fairly regular, consisting of clean solid 
quartz. The values are very variable, and the stone is to a 
certain extent being picked, but this is rendered difficult owing 
to the fact that the gold does not occur in regular shoots. At 
the .south end the reef is terminated by a large east and west 
"ironstone bar" which runs across country for some ccmsiderable 
distance; no sign of it has been found south of this bar. 

The outcrop of the reef is concealed l)eneath surface debris, 
and it is impossible to follow its northern extension; in all proba- 
bility, however, its total length is not more than six or eight 
chains, as at about this distance from the "bar" at the south end 
are several other east and west bans which would cut it off if it 
extended that far. 



Table showing the Yield of the Lady Ellen Leases, 



Naiiit!> and N'uintwr of 



crunhed. 



GoM 
therefrom. 



RAte 
p*r ton. 



ToUl. 
Ore crunhrd. UoM therpfrow 



Avemifo 

rate 
IJer ton. 



1905 
l»n6 



IjuiyBll*n.O.M.L.l.WH 
Da 


TOIM. 

lOTOO 
112-75 




Oss. 

i-w 

2m 


Tonit 

21»-7.'S 
1(»0(X) 


Ijul7Rll«nL(«M«i.O.M. 
U. 1»B. 23411 








ToUl .. 


■• 






319-75 



Om. 


Ota. 


408-96 
KW-flB 


1-38 


597-35 


1-83 



Freedom, G M.L. 337b. 

The reef here runs north and south, and dips east at a flat 
angle. It is very irregular, both in size and values; its average 
thickness is about two feet, but it reaches as much as four feet; 
it is not a clean quartz reef, but consists of a mixture of quartz 
with crushed and weathered greenstone, there being occasional 
fairly continuous bodies of solid quartz in it ; there are no defined 
walls to this reef. 

On the north the reef ends against a large east and west 
ironstone bar; a good patch of stone was got just near this but 
it was of no size ; a similar bar occurs about eight chains farther 
south so that the reef cannot have a great length ; its actual out- 
crop is not visible, but its length is probably not more than five 
or six chains, and it does not appear likely to live to any great 
depth. 
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In 1907, there were crushed from this leaae 332 tons for a 
yield of 520-18 ozs. of gold, being at the rate of 1*56 ozs. per ton. 

New Sensatioii Leafles, G.M.Ls. 365b, 366b. 

On these leases a small but rich quartz vein has been worked 
to a depth of about 1 30 feet. This vein runs about north-west 
and south-east, and dips steeply west ; it is on the north side of a 
small ironstone bar five or six feet thick ; a small make of quartz 
has also been picked up on the south side of this bar and may, or 
may not, be the same vein as that worked on the north side ; it 
is certainly much smaller and poorer. 

The vein worked is from six to fifteen inches in thickness, 
and the gold is said to occur only over a length of about 40 feet, 
just on the north side of the bar, the remainder of the stone 
being stated to be of no value. 

Table showing the Yield of the New Sensation Leases, 



Year. 

1907 
1907 



Name and Number of Lease. 



New Sensation, G.M.L. 

365b 
New Sensation Lease.s, Q. 
i M.Ls. 365b, 366b 



Total 



Ore 
crushed. 



Tons. 

163 00 
126 00 



Gold 
therefrom. 



o». 
380-89 
135-77 



289*00 



516*66 



Rate 

per ton. 



o». 
2-34 

108 



1.78 



Blaek Range Kohinoor Mining Co., G.M.Ls. 22b, etc. 

Two distinct lines of reef have been worked on this property; 
the original one was a quartz reef, striking north and south, and 
dipping at a flat angle to the east ; this has been opened up to a 
depth of 160 feet, but most of the work done is above the 100 
feet level ; it averages from eighteen inches to two feet in thick- 
ness, and is pretty regular; the shoot of gold worked is said to 
have been only about 40 feet in length ; in the deepest workings 
(160 feet) the stone is from two to two and a half feet in thick- 
ness, but is said not to carry very good values. This reef at its 
south end abuts against a large ironstone bar running about east 
and west; its northern extension cannot be followed very far on 
the surface, but it probably does not extend far, as there is 
another large bar six or eight chains farther on in this direction, 
which would cut it off if it reached so far. 

The vein at present being worked is also roughly north and 
south in its strike, but dips to the west, also at a very flat angle. 
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It does not outcrop, but runs into the main reef at about 30 feet 
from the surface. The shoot of gold is said to be about 80 feet 
in length, and at first follows down alongside the south ironstone 
bar, but at a depth of 90 feet or so it turns and pitches away 
north-west. The values in this shoot are much better than those 
found in the main reef; the width of the stone varies from a few 
inches up to five feet, probably averaging l^etween two and three 
feet. This vein is not a solid quartz reef but consists of a mix- 
ture of altered greenstone and quartz, often with good sized 
bodies of solid quartz; there are no defined walls to the ore body, 
the width of the crushing stone being decided only by assay 
values. 

The vein appears to have been merely a small fissure through 
the country along which gold and silica-bearing solution have 
had access, and have impregnated the softened country on either 
side, the quartz masses marking points where the fissure has 
widened. These quartz masses are, as a rule, of much lower 
grade than the balance of the ore body. 

The country is a massive greenstone, very soft and weathered 
down to about 150 feet; in the bottom of the water shaft (170 
feet) it is fairly hard and compact. 

Several small basic dykes were cut in the workings on this 
property ; these appear to run about east and west, and are 
from two to ten feet in thickness; they cut right acrass the reefs 
but do no harm and are of no importance. 

7\ihU showing the Yield of the Black Range Kohinoor Mining Co* 8 

Leases, 



N»ni« and Nniofxr of 



.. flwptlc. O.M.L. 300b 
.. ' Kohinoor. O.H.U22H 

., I Do. .. 

..I Do. .. .. 



Ore 
cnii»h«fl. 



Hold 
thcTpfroin. 



RaU* 
per ton. 



Ore c-mahMl. (iold thererrom. 



Averngr 
imte 



Torn*. 

' 'l8-.50 
I14fiO 


' \»-47 


Ow«. j Ton*. 

1 84 
•H3 
5 04 

:ai-2B 

7tE-00 


o». 

•S.75 


Obi. 

aw 

2-M 










1,093-26 


2,836-01 


2*59 



I Blnck Ranso Kohinoor 
I Mlntn«Co., O.M.Ia 
I 82b, S33r, 290b. etc. 



# OoUlcd anil HiM-clmonn. 

Kohinoor North, G.M.L. 330b. 



A good-sized but somewhat irregular quartz reef runs through 
this lease, on a bearing slightly west of north and south of east, 
dipping at a flat angle to the east. This reef has been opened up 
to a depth of 100 feet and for a length of about 200 feet; it is of 
hard white quartz and averages from two to three feet in thick- 
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ness, but is Tery irregular, merely being a thread in some places, 
and in others bulging out to as much as six feet. 

Very little stoping has been done and most of the develop- 
ment work was carried out by a company holding an option over the 
property; this option was thrown up, and at the present time 
little or nothing is being done on the reef. 

Taken right through the stone is said to be very low grade, 
but occasionally small patches of richer ore occur, these, however, 
are very small and very irregular. 

Near the surface the reef is entirely in greenstone countrv 
but in the lower levels it is partly in granite, this being part of 
the Bull Oak area which is dipping in this direction {i.e, westerly) 

A yield of 13-38 ozs. of gold was obtained from the crushing 
of 78 tons of ore from this lease in 1 907, l)eing at the rate of 
.'17 ozs. per ton. 

dreamland, G.M L. 381b. 

On this lease a good deal of work has l)een done above water 
level on a small quartz leader running north and south, *nd 
dipping very fiat to the east. This leader is running at right 
angles to a large ironstone bar which crosses it at its southern 
end; it is only a few inches in thickness and apparently of no 
great length Some very good stone is said to have been taken 
out of it. 

A crushing of 43*50 tons in 1907 yielded 244*37 ozs. of goW, 
which was at the rate of 5*62 ozs. to the ton. 

Sqaib, G.M.L. 121b. 

A fairly rich quartz leader, which runs north-west and 
south-east and dips to the east, has been worked on this lease, 
a good deal having been done on it above water level. The 
vein is in soft decomposed greenstone, and is only a few inches 
in thickness. 

Table showing the Yield of the Squib Lease, 



Year. 



1905 
1906 
1907 



Name and Number of Leo&e. 



Squib, G.ML. 121b 

Do 

Do 



Total 



Ore 
crushed. 



Tons. 

7400 

50-25 

274*00 

898*25 



Gold 
therefrom. 



Ozs. 
68*90 

35*62 
422*27 

526*79 



Rate 

per ton. 



*71 

1-61 
1*82 
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Abnndanee and Late Seddon, G.M.L. 49b, 286b. 

The same reef is being worked on both these properties, and 
a good deal has been done on it above water level (114 feet). 

The reef runs about north and south, and dips at a flat 
angle to the east; it is of hard white quartz, and very lenticular; 
near the surface it is very small, but it gets larger m depth and 
along the 100 feet level is up to three feet in width in places. 
The reef has been proved for a length of over five chains, but is 
not very well-defined, the quartz occurring in irregular bunches 
or lenses, the larger makes being said to be very poor. 

The shoots of gold are small and irregular, and the stone 
ha.s to be to a certain extent picked, as a large portion of it is 
too poor to crush. 

The country is soft decomposed greenstone, and the water 
level is about 114 feet, the supply being fresh. 

Table showing the Yield of the Abundance and Late Seddon Leasee, 





Name Mid Number of 
Lmmw. 

Do. 

Do 


Ore 
crurfiwl. 

Toiu. 
1W5» 
M-00 
141-50 


nold 
thenpfroin. 

OlA. 

1S4-S4 
80-»7 


Rate 

per ton. 

Ow. 

-80 

■w 


ToUl. 


Avemcr 


iwr? 


Ore mwlnMl. 

TOtlB, 

122-30 

49-25 
40-7fi 


<»old therpfrom. 
On. 

248-44 

102-03 

.14-98 
29 (M 


mte 
per ton. 

OSM. 

■70 

•8S 

•71 
73 


1906 
l«07 


Ute fleddoD. U.M.L. 
Do. 


W-00 
64-M 


W4a 

(RS8 


■66 

•98 


1»4 
IWft 


Fin8ftU,G.M.L.19B .. 
Do. 


12-00 
37-25 


141W 
901M 


117 


19M 


Pinnll and Abandancv 
q7m.La, 19b. «B 

Total .. 




.. 1 .. 








565-25 


41609 


•73 



Worker, G.M.L. 378b. 

The main vein worked on this lease occurs within a small 
area of granite as shown on the map ; it runs slightly west of 
north and east of south, and dips to the east at an angle of about 
25 degrees. It has been worked to water level (120 feet) and 
for a length of 300 feet, the greater part of this block having 
been stoped out. 

The vein is of clean solid quartz, and is from six to eight 
inches in thickness, and very regular. 

The country is a much decomposed and kaolinised granite, 
and is very soft, and stands well, thus enabling a small vein to be 
worked with satisfactory results. 
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The gold is stated to be very regular right along the vein 
which appears to have cut out at the south end, but is still going 
strongly north. 

At the north end of the lease are a couple of small quartz 
reefs, about a chain apart, running north-west and south-east, 
and dipping flat to the east ; the more westerly of the^e is along 
the junction of the granite and the greenstone, while the other is 
entirely in the greenstone. These reefs only outcrop over a 
length of a couple of chains, and appear to be very lenticular. 
They are said to be low grade, and no work of any impor*-*^ 
has been done on them. j> cjountrv 



A good supply of fresh water was struck in t) 
ings in this lease at a depth of about 120 feet. 

Table shotoing the Yield of the Worker Lease, 



P» 



^^ ' 



work- 



1904 
1906 
1904 

1907 

1907 



Name »d(I Niiinher nt 
Lnww. 



Welooinr. O.M.L. 47b.. 
D«» 



Worker. (KM. L. 18b 

Do 

I^ 



Worker 

18b, 47b 
Worker. U.M.L. 

(18r. 47r) 



On 
cnuhed. 



Gold 
therefruiii. 



lUte 

per 



Ore cnwhed. Gold therefroti^. 



O.M.U. 



Tom. 


o». 


OZA. 


Tonn. 


OCH. 


78-26 


108-97 


1-31 






104-26 


108 -94 


1-02 













182-80 


QUA -HI 


94-2S 


81-43 


rao 






828-25 


28814 


111 






llM-75 


212-86 


1-09 


447-20 
1IJ7-00 


4M-M 
ll«-il8 














348-00 


805-81 








1,134-75 


1,32803 



Ate 

ptfton. 



]-l'2 
•74 



1-17 



Chicago, G.M.L. 13b. 

The reef on this property was one of the first prospected in 
the district, but it has only been worked at irregular intervals 
since then. No work was being done on it at the time of my 
visit, and the workings were inaccessible. 

There are two shafts on the lease apparently to a depth of 
about 100 feet. The reef is of hard solid quartz, and is from two 
to four feet in thickness; it appears to be fairly regular in size 
and can be followed on the surface for about ten chains. It runs 
about north and south, and dips at a pretty flat angle to the east ; 
on the north it ends abruptly against a large east and west "iron- 
stone bar," and no sign of it has been found north of this. 

The stone is stated to be on the whole very low grade with 
occasional good patches in it. 
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Table showing the Yield of the Chicago Lease. 



Year. 



1903 
1904 



Nome and Kiimber of Lease. 



Ore 
crushed. 



OoM 
therefrom. 



Rate 
per ton. 



Chicago, G M.L. 13b (690) 
Do 

Total 




The ' *^^ Yield from Leases at Nungarra (and Hancocks), 
. , » ^e already mentioned^ up to Slst December^ 1907. 



Name and Number of Leone. 



i Ore 
I cruahed. 



Gold Rate 

therefrom, per ton. 





Tons. 


Oss. 


Oes. 


Albion, G.M L. 450b 


5-50 


51-74 


9-40 


Bright Beauty, G.M.L. 38b 


21-75 


23-54 


1-08 


Ballion, G.M.L. 468b 


17 00 


561 


•33 


Catherine L., G.M.L. 50b 


17-00 


1-83 


-11 


Diver, G.M.L. 432b ... ... 


30-00 


2212 


-74 


Dream, G.M.L. 56b 


55-25 


278-46 


5-00 


Eclipse, G.M.L. 58b 


96-75 


57 18 


-59 


£areka, G.M.L. 36b (742) 


46 00 


76-75 


1-67 


Evangeline, G.M.L 157b 


17 00 


11-14 


•65 


fieraldtoni^, 2b (640) 


42-00 


125 09 


2-98 


Golden Acre, G.M.L. 55b 


337 50 


*161-76 


... 


(xolden Acre, G.M.L. 263b 


2775 


22-35 


-80 


Oolden Ball Extended, G.M.L. 364b 


38 00 


44-00 


1-16 


<V>d Hope, G.M.L. 102b 


28-50 


21-59 


•76 


Hatter, G.M L. 186b 


24-50 


95-86 


3-50 


Hill End, G.M.L. 142b 


14-75 


626 


-36 


•Wei, G.M L. 103b 


3 -.50 


•85 


•24 


Udy Jackson, G.M L. 51b 


46-75 


18-53 


-40 


Little Nell, G.M.L. 126b 


49 00 


15-85 


•32 


Lord William, G.M.L. 80b 


27-00 


11 19 


•41 


Missing Link, G.M.L. 28.5b 


2.3950 


382 57 


1-60 


Malgarrie, G.M.L. 29b 


24-75 


3-45 


•14 


Muriel Chapman, G.M L. 46b .. 


104-00 


51 47 


•49 


Phoenix, G.M.L. 218b 


80-50 


1564 


•19 


Poseidon, G.M.L 397b 


3000 


11931 


3 98 


Queen of the Range, G.M.L. 35b 








, (741) 


19400 


67-05 


•34 


^^koa, G.M.L. 166b 


14-50 


15-41 


V06 


^Vanganui, G.M.L. 64b 




1 10-95 


... 


^elcome, G M.L. 395b .... ... 


31 00 


6-57 


•21 


"Sundry Claims 


1,348-65 


tl,950 30 





'Includes 26-94 ozs. of alluvial. fDollied and specimens. tinoludes 4(J.G7 ozs. allurial, 
and 627-02 ozs. dollied and specimens. 



94 

Tabu showing the Yield from Leases at Sandstone^ other than thofif 
already mentioned^ up to Slst December, 1907, 



Name and Number o( Lease. 


Ore 
1 crushed. 

Tons. 


Gold 
Oa. 


Bate 
per ton. 




"^" 


Arunoourt, G.M.L. 298b 


43 00 


71-30 


1-66 


Ballarat, G.M.L 44b 


7-75 


9-14 


M'' 


Bilbie, G.M.L. 687 


46-97 


245-67 


5:'3 


Cardigan, G.M.L. 95b 


18816 


199-36 


106 


Dulgite, G.M.L. 24b 


250-00 


328-89 


131 


Eileen, G.M.L 325b 


4100 


13-59 


33 


Erinjerry, G.M.L. 215b 


14-50 


5-37 


•37 


Floater, G.M.L. 83b 


112-50 


262-19 


2-33 


Floater, G.M.L. 233b 


51-25 


36-14 


•70 


Great Surprise, G.M.L. 391b 


• ■ « 


•5 68 




Horseshoe, G.M.L. 45b 


202-75 


238-85 


1-18 


Jumble, G.M.L. 14b 


94-50 


86-45 


•91 


Just in Time, G.M.L. 12b 


42-50 


34 59 


-81 


Karridale, G.M.L. 194b 


27-25 


10-95 


-40 


Lady Maude, G.M.L. 293b 


23 00 ■ 


15-67 , 


•68 


Redmond, G.M.L. 217b 


34-75 


18-61 ' 


•53 


Reindeer, G.M.L. 101b 


58-00 


68-68 


118 


Reindeer, G.M.L. 195b 


26-25 


1292 1 


•49 


Wanderie No. 2 East, G.M.L. 72b 


7-50 


•48 


m 


WildDog, G.M.L. lllB 


8-00 


5-34 


•67 


Sundry Claims 


177-50 


106-34 , 


•60 


•Dollied and spe 


'Ciniens. 


- 


- 



BEL.LCHAMBERS. 

The centie known as Bellehamlxjrs is situated about ten 
miles south-west from Nungarra townsite, and is on the western 
edge of the greenstone belt. The country here is fairly bill)'' 
and the rocks on the surface have a much less weathered 
appearance than is the case at Black Range; they consist of 
fairly fine-grained greenstones, slightly crushed and foliatefl» 
especially near the granite, where a strong schistosity is set up i" 
th«in parallel to the junction of the two classes of country- ^^ 
few sm^tll granitic dykes run through the greenstones, these being 
merely ofiFshoots from the main body farther westward. 

A small group of leases has been pegged out, but no work or 
any importance is being done at the present time. The leas^ 
are situated about three miles south-south-eAst from the Range 
View Hotel, which is ten miles from Nungarra along the Mt. 
Magnet road. 
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At the present time the nearest crushing plant is the Black 
Range State Battery, twelve to thirteen miles distant, and all 
stone crushed has to be carted there, which considerably adds to 
the expense. 

In addition to the main group of leases one or two other 
shows have been prospected, but without very satisfactory results. 

About a mile or so east of the Range View Hotel a little 
work has been done on a large copper-bearing quartz reef; this 
is in schistose greenstone country and runs about north and 
south ; it outcrops for six or eight chain.s, and appears to average 
from two to four feet in thickness. The reef is of hard white 
(juartz and carries occasional small pockets of carbonate copper 
ore. 

One or two pot holes have been put down on these ore 
patches but results were not satisfactory, the ore being poor and 
only in very small quantity. The amount of ore present in the 
surface stone is not sufficient to render it of any value at the 
present time, and there does not appear to be any likelihood of 
its improving in depth. 

Royal Plush, G,M.L. 329b. 

This lease is situated about two and a half miles south-south- 
east from the Range View Hotel. Very little work has been 
done on it, the deepest workings being al)out 50 or 60 feet. The 
surface is mostly covered with recent deposits and debris, and no 
defined outcrops are visible. 

A fair-sized fairly continuous belt of schist runs north-north- 
easterly through the lease, dipping steeply to tlio cast; small 
irregular veins and lenses of quartz occur in this belt and a little 
work has been done on one or two of these ; so far work has not 
exposed anything defined in the way of an ore body, values being 
very erratic and confined to the cjuartz bodies which are e(]ually 
erratic. The schist itself does not carry an appreciable amount 
of gold. 

From this lease in 1907, 153 50 tons were crushed which 
yielded 210*85 ozs of sjold, or an average of 1*37 ozs. to the ton. 

Range View Leases, G.M.Tjs. 265b, 268b. 

These leases are situated about a mile north-east of the 
preceding one. Not very much work has been done on them, 
and at the time of my visit they were idle. 

A well-defined belt of schist half a chain or so in width runs 
about north-west and south-east through the leases, dipping 
steeply to the north-east. Cutting slightly across this are 
numerous small veins of quartz, some of which carry very good 
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values. The whole of the schist is said to carry a little gold, but 
apparently nicxst of the work has been on the (|uartz veins. 

MANINGA MARLEY. 

This centi-e is situated 15 miles in a dii-ect line fiiwn 
Nungarra on a bearing about east-south-east. Tlie distance by 
road, however, is aljout 18 miles. The country between the two 
places is mostly flat, and covere<l with a considerable thickness of 
recent dejMisits, the underlying rocks being greenstone. 

Maninga Marley is situated in the e.xtivme south-east comer 
of the Hlack Range auriferous att)a, as shown on the accimipany- 
ing map, the granite being only a mile or so distant both soutli 
and east. 

The general aspect of the country here is flat, but there are 
one or two low ridges over which the nxiks outcrop. These ai'e 
massive and slightly foliated greenstones similar to those at 
Nungarra and SandsUme. They are not so decomposed Micl 
weathered, however, and become fairly haitl and settled at a depth 
of about 150 feet. 

There is an abundance of frt\sh water in the district, but 
timber is fairly scarce. 

At the time of my visit tmly two mines of any imfKU'tance 
were working, viz., tlie Havilali and the Maninga Marley. Both 
these pmjHirties ai-e equipi)e<l with 10-head lotteries, and the 
Maninga Marley crushes for the public. 

There were one or two other shows Innng prosi)ecte<l in the 
neighbourhood, but no work of any imixirtance was being done 
on them. 

Mailings Marley Leases, G.M.Ls. 5.*{b, 77b, 100b. 

The i-eef on this property strikes alK)ut 10 degi-ees north of 
west and dips steeply to the north. Thecjuartz is not continuous 
throughout the workings, but occurs in a serie^s of lenses varying 
considerably in length and thickness. In the pi*esent workings 
three of these lenses have been opened up. The middle and 
largest one is said to have been about 80 feet in length at its 
kmgest part, the 100 feet level, and to have had a maxinoum 
width of about six feet. The other two lenses ai-e said to have 
each been about 30 feet in length, and to have reached about 
three feet in maximum thickness. Tlie average thickness of the 
quartz right through the stopes is said to have been about two 
and a half feet. 

These quartz lenses all pitch to the eastward at an angle of 
about 45 degrees, and are not continuous in depth. Along the 
200 feet level there was at the time of my visit about 35 feet of 
quartz two to three feet wide which was said to be the downward 
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c<»atinuation of the main or middle lens, the other two having 
rut out before this level was reached. Along the 100 feet level 
: the distance between these three lenses was small, but both west- 
|w^2i.rd and eastward beyond them for a considerable distance no 
.>toiie has been encountered. The 200 feet level is about 300 feet 
in length, and, as above stated, only about 35 feet of this near 
the middle is in stone. The values along this bottom make of 
stone are stated to be much lower than along the 100 feet level. 

The lenses occur along a well-defined fissui*e, and have tni 
tiie footwall side a band of highly-altei*ed greenstone schist, the 
exact width of which has not been proved. The hanging wall is 
foi-iiied of massive to slightly-foliated greenstone, which in the 
))ott<^m level is very hard and compact. This wall is irregular 
and not well defined, but the footwall right through is very clean 
I and regular. The pinches in the (juartz ai*e due to irregularities 
in the hanging wall. 

I Along the bottom level the line of the lenses is marked by a 

seaui of calcite half an inch or so in width. This runs in a very 
true line, and extends the full length of the drive. 

It appears that the more likely way of finding new ore 
i ImkHcs on this pixiperty is by driving rather than sinking and 
I preferably along, say the 100 feet level, where the country is still 
soft. 

The footwall belt of schist can be followed on the surface for 
st»me distance thi-ough this and the adjoining properties, and 
«)cca«ionally has small makes of quartz a8sociat<xl with it. These 
fks far as tried have not proved of any great value. 

The water supply fi-om the mine workings is fresh, and is 
said to be only just sufficient for present rcipiirements. 

Table showing the Yield of the Maninga Marley Leases 



Vear. 



1»M . 



Nanie and Number of 
I/eaiie. 



. Muinga Harley, G.H. 
L. 68b 

I Do. 



Ore Gold 

crusheti therefrom 



Kate 
ton. 



Tol*l- -Average 

_.i rate 
Ore Gold P«' 

oroshed. ; therefrom ^"• 



Ton«. 
80-25 



142-50 



ManinRm Mavlcy rjeaaee, 1,604*83 
O.M.Ls. 58B, 77b, 
100b 
Do 3,57700 



OZ8. 

1161« 

158-94 

1,768-82 

3,860-97 



Total 



Obb. ' Tons. 
1-44 



111 



1-04 
1-08 



222-75 



5,271-83 



5,494-68 



Ozb. , OZH. 



274 02 , 1-23 



5,629-70 I 1-07 



6,904*71 I 108 
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Oaphiie, O.M.L. 8()3r 

On this li^^tsts sitiiuUd al>(>iit tliirtv chains farthe- east, a 
htte work has iKHMi iUmv on a small lens of c,uartz, xvhicii is 
proU'ibly on tho continuation of the Marlev line. This ha^ U^eii 
sunk on to a(lei>th of 90 (kIcI feet, and drilen alon-foi- al)out 20 
ftvt. Tt IK from two to two and a-half feet in thickness, hut its 
gold contents are said to Ui wiy low. 

Other makes (»f stone prohahlv oc!<-ur U'tween this and the 
Marley, but lus most of the surface is covered with recent dcp.sits 
then- outcrops are not visible; and no eHort has Iwii made so tar 
to try to locate them below the surface. 

Havilali LeaNOs, (J.M.L. l>03b, lH^h, etc. 

On this property there appear to be two (,uartz reefs each 
striking about e^ist and west, and one dipping to the north and 
the other to the south. 

Only (me of these outcrops, viz., the one dipping north, the 
other running into it about 1^0 feet from the surface. Prospt 
ing was originally carried out on the outcropping n^-f, and at a 
dei>th of about 20 feet the southerly reef was met with, and as 
the values weni.fairly liiirh the W(»rk was continued on it. 

This vein is very Hat, being almost horizontal in places, and 
ha,s been pretty well worktnl out in the llavilah CVunpaiiv's 
gmund, but is still U^ing worked on the adjoining j.ropiM-tv, the 
Maninga Marley North. It d(K^s not appear to have a very ^^iv^ 
life before it here howexer. 

In thickness this vein v;iried considerably, but i.s said tn 
have an av<Tage width of about IS inches. It is ill-defin(Hl. and 
lias no regular walls. When it comes in contact with the main, 
or northerly, reef it a])pears to turn over and run with it, thv 
shot)t of go*>d «toue at the siime time pitching away pre ttv Hat 
to the westwanl. The syftt<Mn of fissuring is, however,*\Trv 
broken, and .the (|uartz ImhUcs very irn^gulai-, so that it is verv 
dithcult to say exactly what the relati«mship of the two veins is 
but it aj)pears to me that they ai-e two sc^jwirate fissures and n«)t 
a sjuldle reef, as is the local belief. 

The j)resent main workings are on the northerly reef, and 
ai-e d(»wn to a vertical depth of -JIG feet. A reference to the 
plan hei-ewith will show tJi<'' amount of work done uj) to OctolnM- 
last. Tn these workings the stone has been, very erratic in parts 
but on the whole is said to ha\e averaged from IS inches to two 
feet in thickness. 

The country in th(» deei)er woi-kings is very hard, except just 
along the line ol the reef where it i.s fairly soft,. and consists of a 
somewhat crushed and foliated greenstone. 
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Til the de€»,per workings close to the main shaft the vakies in 
the reef are very low, the payable shoot dipping away fairly Hat 
to the west. Along the bottom level there is said to be a l3lank 
of over 100 feet before the shoot is reached, and even within it 
the values are not at all consistent. 

The water supply is fresh, and although not too plentiful, is 
sufficient for all present requirements. 

Table showing the Yield of the Harilah Leases, 



\ Year. 






Name and Number of I Ore 
Lease. i crushed. 



Gold 
Iherefroin 



Rate 
per 



Total. 



Ore Gold 

crushed, therefrom 



IW 



Uavilah, O.M.L. 203b.. I 

Do. .. i 
Do 

Uavilah Leases, G.M. i 

Lb. aoSB, 243R, 240b, 

&o. 
HavilahG.M.Co.,N.L., > 

O.M.Ls. 203b, 243b, 

240b, &o. 

Total . . 



Tons. 

27 '75 

200-75 

1,180-00 



I 



Oy.s. 

42 ;« I 
1,028-07 
1,244-74 



Osw. I 
l-.'i2 
3-43 I 

1 -or, 1 



Tons. 



i.r)07-fi<i 

2,24(KW 



3,(W0-<K) 



Average 
rate 
per 
ton. 



Ozs. 



2,315-74 
2,432-48 



3,315-87 



1-54 
ri>8 



7,427-50 8,064091 1*08 



Table showing the Yield of the Maninga Marleji North Lease. 



Year. 



Name and Number of Lease. 



Ore 
crushed. 



Cold I Rate 
therefrom. |)cr t-on. 



ToiiH 0»». i Ozs. 

1906 I Maninga Marley North, 114 00 43(5^5 ; ;V83 
: G.M.L. 67b 



1907 



I 



Do. ... 
Total 



7:}cS-r)0 ' 1,066-9:j 



H52%>0 I 1, 503-1 8 



1-44 



1*7« 



Some five miles to the north- w(\st of Maninga Marley a little 
prospecting has l>een done, but so far nothing of any importance 
has been discovered . 

The country here consists of low greenstone ridges travei-stnl 
by numerous good-sized *' ironstone bars," these trending as a 
fule about north-east and south-west. Quartz reefs are plentiful, 
hut they are mostly small and of no length, the country being too 
broken and the " bars " too numerous to permit of reefs of any 
great length occurring, especially as the prevailing strike of the 
reefs is almost at right angles to that of the "bars." 
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Several large-sized quartz blows occur associated with Uiese 
*' bill's,'' but they ap{)ear to be of no value. 

Nearly all the work that has been done in the locality has 
lieen on small ijuartz leaders, and these have so far not proved of 
any sensational value. 

T see no reason why payable i-eefs similar to thosc» worked at 
"Hancock's " should not be found here, but I do not think any- 
thing of a very large or very j)ermanent nature is likely to be 
met with. 

Table showing the Yield from Leases at Maninga Mar ley ^ other 
than those already mentioned^ up to 31st December^ 1907. 



Name and Number of Leave. 


Ore 
1 crushed. 


1 Gold 
Gas. 


Bate 
pertfon. 




Tons. 


Oa. 


Agnes, G.M.L. 341b 


141-00 


60-90 


•43 


Another Shot, G.M L. 69 


6-25 


7 02 


112 


Crown, G.M.L, 210b 


11 00 


21-46 


1-95 


Kurrajong, G.M.L. 3358... 


62-25 


56-10 


•90 


Mav King, G.M.L. U8b 


22*25 


18-23 


•82 


May King, G.M.L. 2()7b 


81-00 


3212 


■40 


Sundry Claims 


267-00 


132-06 i 


•79 



BIKKIOKIN* 

After leaving Sandstone the road to Kirrigrin which lies 38 
miles north-noi'th-east, passes over about eight miles of git»eu- 
stone (H)untry. For the fii-st thi-ee or four miles this is mostly 
fiat and covertnl with extensive i-ecent deiXKsits, but beyond this 
it Ix'comes more hilly, and the rocks outcroj) again in a more 
unweathered state. Henuitite ijuartz hnles are plentiful about 
hei-e, and mostly run on a bearing between north and north-west. 
They ai-e of fair size and appear to Ihj fairly iKJi-sistent. Numerous 
(juartz reefs occur both ass(»ciate<l with the hematite Uxles am/ 
inde[)endently, some of tliem lieing of considerable size. ^^ 
yttle gold is reiH)rted as having IxH^n obtained here, and tliei*e is 
no reason why piiyable reefs should not \ye found. 

After leaving the greenstones the road passes on to granite 
country just lx?fore reaching the " 18-mile" well, nine miles froiii 
Sandstone. This continues unbrokenly to a point about 14milt5^ 
from Birrigrin, where another belt of greenstone makes it« 
appearance. This granite area is flat and covered with a con- 
siderable thickness of loose sandy soil. The only rock outcrop i*' 
at Walkenjerrie, where there is a large weatliered granite 
*' breakaway ; " both easterly and westerly this granite countJV 
appears to open out into very extensive areas. 
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The greenstone belt entered on at a point 14 miles from 
Birrigrin has a width of eight or nine miles, and extends north 
I ami south for some distance, its exact limits in this direction 
i>oing unknown. It is hilly, and the rocks are mostly slightly 
tnliatcxl gi*eenstones traversed by a few good-sized hematite 
'luartz IcKlenS. The country is similar to that lying just north of 
Siindstone, and as it appears to be of considerable extent it should 
W> well worthy of attention. Beyond this belt again is another 
patch of granite, which extends right to Birrigrin where more 
ijn^eiistone makes its appearance, the majority of the leases here 
hcnng close to the junction of the two classes of country. 

This belt of greenstone in which the Birrigrin leases are 
situat/ecl is pmbably of considerable extent, but the gi*eater part 
of it is covered by recent deposits to such an extent as to render 
it almost useless for prospecting purposes. It includes the 
centres of Montague and Prominent Hills, but its extension 
l)eyond these is not known nor are its north and south 
extensions. 

At Birrigrin are a few low ridges extending only a few miles 
in length and a mile or so in width. Over this area the green- 
stones outcrop, and it is within it that the mining leases are 
situated. 

These greenstones are slightly foliated, and are traversed by 
a number of small granitic dykes, these being apparently off- 
shoots from the main body farther wast. Just along their 
junction with the main granite mass the greenstcmes are much 
crushed and foliated, the lines of foliation l)eing parallel to the 
junction, but this only extends over a width of a few chains. 

The whole of the granite area is covered with a considerable 
thickness of loose sandy soil, the only outcrops being just along 
the junction and a mile or so south-east from the townsite where 
there are a few low hills. 

The greenstones are mostly covered with ironstone and 
quartz rubble, which hide a great portion of th(^ surface detiiil. 

There is a fair-sizwl deposit of lateritc* about half a mile or 
so north of the townsite, forming the capping of a low 
ridge. 

The granitic dykes as a rule run roughly parallel to the cxlge 
of the main body, i.^', about north-west and south-east. They are 
generally small, and as a rule not very continuous in length. 
They are most numerous towards the south end of the leases, and 
are foimd chiefly within a distance of 20 chains from the main 
body. They appear to be of earlier origin than the quartz reefs, 
which fact adds to the belief that they are merely oft-shoots from 
the main mass and not a later intrusion. 
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Quartz reefs are fairly numerous, but are in no ease«i lai^ or 
of any gi-eat len^h, and they are as a rule of marked lenticular 
habit. They an^ fretpiently found along the junction of the 
granite and greenstone and alongside the granite dykes in the 
greenstones, Iwing in thes<» ejises veiy irregular and without much 
chanc(» of }>ernianency. 

The general trend of all the reefs worked is between north- 
west and north, and their dip is as a rule almost vertical. 80 far 
most of them have b(»en at no great distance from the granite, as 
can b(» seen by refei*ence to the plan herewith. 

No great amount of work has Ix^en done on any of these 
i*eefs, and only two or three of them have b<»en worked lx*l<)w 
water lev€»l. At the present time mining oi)erfitions are very 
quiet, and very little stone is being raised, the princii)al properties 
being under exem[>tion. 

Water is plentiful throughout the district, and is invariably 
fresh. It is usually met with at a depth of from 50 to 60 feet. 

Timlx^r is fairly plentiful at present, but the supply is 
limited, and cimsists almost entirely of mulga. A little gum 
timber is prcK'ui-able towaitls Lake M*ison, eight to ten miles 
south, but this is being rapidly cut out, chiefly for the rerpiirt*- 
ments of the* Sandstone mines. 

There is a subsidiscnl five-head batt(^ry at Birrigrin which 
crushes for the [)ublic. 

The following is a brief description of such of the mines in 
the district tus w(»rt^ working at the time of my visit : — 

Hawthorn (Blrrlgrrln ^oU Mines), G.M.L. 109r. 

Two lines of reef have been opened up on this property, 
which are roughly parallel and run on a bearing a little north of 
north-west. Their dip Ls practically vertical. 

They ai*e both lenticular (juartz r(H»fs, and vary considei'ably 
in size, especially the east reef. This has been opened up to a 
depth of 140 f(H»t and for a U^ngth of about 250 feet. Its average 
thickness throughout is probably nearly three feet, but it appears 
to be increasing in size, in depth being nearly five feet along the 
bottom level. For pai't of its length this ret»f is alongside a 
granitic dyke and is here* sp(»cially irregular, cutting out altogether 
for some distance. The quartz is haid, white, and glassy, juul 
carries a small percentjige of copper. It is stated to l)e prt»tty 
low gnule taking it right through. 

The west reef has been worked to a depth of 160 feet and 
opened up for a totiil length of 1 50 ft^et. Then* is only one lens 
of stone in these workings, and this has a totid length of alwut 
120 feet, having cut out in both ends of the workings. The 
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i.*»r*i*5e thickiiGvSs of this body of stone is about two feet, and it 
^•K's not appear to be improvinj^ in depth. The stone is similar 
III appearance to that in the east reef, but is stated to carry much 
»'tt<>r vahies. Like the east reef this one is also for part of its 
•'n;^th alonji^side a granitic dyke j\nd is very irregu)ar. 

The country consists of foliat<*d <<r(H^nstone, veiy soft and 
•tteii near the surface, but i^ettin-u; hard and setthnl in the 
: "'ttom workings. 

7\ihle shoiring thp Yieid of the Hawthorn Leases. 



Name and Number of 
Lease. 



Ore 
crushed. 



therefrom }^l 



i Tons. Ozs. 

Hawthorn , O. M . L. 1 ft»B . li'A W* 4:{J> ( Ni 

Do. .. H7\iiH) l,(>7:i .s.{ I 

Do. :v2rriii .sjki-.'us 

lone, G.M.L. 1:^0b .. i 



1-24 
I "22 

1 -H ] ' 



Total. Average 
. rate 

Ore Gold P*J" 

nnishfd. therefrom' '*"* 



Tons. 



i.r.r.rr^K) 
24 (MJ 



Total 



2,01 :i-2:. 
2r>\s:} 



11.57900 12,03408 



1-20 

•S7 



1*28 



Strangrer, G.M.L. I13n. 



A little work was bein<; done on this l(»Hse on a small l>ody 
•f ipiartz, which is ai>parently a continuation of the east reef on 
'he Hawthorn, and is said to be of no i^reat value. 

Table showing the Yield of the Stranger Lease. 



Year. 



Name and Number of Ijeaae. 



I9()r) Strancrer, G.M.L. il-'^n 

11)06 • Do 

:1907 I Do 

i Total ... 



(•rushed. 


Oold 
therefrom. 


Rate 
per ton. 


Tons. 


OW4. 


Ozs. 

•96 


:n {)•()() 


:WH'A 


1-21 


18-00 


20-59 


1-44 



37«M)0 451 •35 I 1*20 



Pelerln, (I.M.L. 128n. 

The reef hen* worked runs about nortli and south, and has 
'111 almost vertical dip, the actual underlie being 2 feet in 100 feet 
to the west. It has been worked to a (le])th of KSo feet and for 
i total len.i^'th of over 200 feet, most of the work having Ix^en 
ione at and above the Ho f<*et level. The* reef is of solid quartz 
^rom 18 inches to two feet in average thickness, its greatest width 
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being about three feet It carries a small percentage of copper. 
At the south end of the workings at the 135 feet level it is very 
small and broken, being here in contact with a fair-sized granite 
dyke. The shoot of gold is stated to be about 200 feet in length, 
and over this distance the values are said to be very gwxl 
lispecially down to the 85 feet level ; below this they get some- 
what poorer. 

Except where it comes in contact with the granite dyke the 
reef is in slightly-foliated greenstone, which is very hard in the 
bottom workings. 

There is a good supply of fresh water in the workings, its 
level being about 65 feet. 

About four chains north of the main workings a little work 
has bet»n done on the same reef above water level. The stone is 
stated to be smaller here and of rather low value. 



Table showing the Yield of the Pelerin Lease. 



Year. 



Name and Number of Leeee. 



1905 Pelerin, G.M.L. 128b 

1906 Do 



1907 



Do. ... 
Total 



Ore 
onuhed. 



Tons. 

226 00 
54900 
239-75 



1,014-75 



Gold 
therefrom. 



On. 

635-92 

1,666-57 

384-60 



2,687*09 



Bate 
per ton. 



O0. 

2-83 
3-03 
1-60 

2*96 



Reply, G.M.L. 133b (Battery Lease). 

The workings on this lease were not accessible at the time 
of my visit, owing to the water being up. The i^eef runs about 
north-west and south-east, and is along the eastern side of a 
granite dyke. It is stated to be as much as three feet in width 
in places, but veiy irregular and of very little value. Where 
seen near the surface the stone was about two feet in average 
thicknass and very broken. 

There is a plentiful supply of fresh water at a depth of about 
50 feet. 

The five-head subsidised battery is situated on this lease^ 
and draws its water supply from the old workings. 
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Table showing the Yield of the Reply Lease, 



ino5 

1907 



Name and Number of Lease. 



Reply, G.M.L. 133b 
Do. 
Do 



Ore 


Gold 


Rate 


cnuhed. 


therefrom. > 

1 


per ton. 


Toiw. 


On. 


()a. 


55-50 


21-95 


•39 


23-50 


12-89 


•54 


56-50 


12-58 ' 


•22 



Total 



185*M) 



47*42 



I 



•85 



BelfHAt, G.M.L. 163b. 

Two small parallel quartz loaders have been worked on this 
lease, one to water level (50 feet) and the other to about 40 feet. 
These are merely two short lenses of quartz in slightly laminated 
greenstone, and are of small size and will probably not live to any 
Ureat depth. They run about north and south and have a prac- 
tically vertical dip. 

The more easterly vein, which has had the moi*e work done 
on it, is from six to twelve inches in average thickness, being 
stated to be slightly larger at water level. The second vein is 
about six inches in thickness as far as opened up at present. 
Very little work has been done on either of them. 

The country is foliated greenstone, and is fairly hard right 
to the surface. 

Table showing the Yield of the Belfast Leases. 



Year. 



Name and Number of Lease. 



1906 I Belfast, G.M.L. 163b 

1907 I Do 



Ore 
cnuhed. 



Ton*. 

88-00 
52 00 



Gold 



I 



Rate 



therefrom. per ton. 



I 



Total 



140-00 



Ozs. 

120-31 
64-98 



lH5-2t) 



On. 

1-37 
1-24 



1»2 



Wheal Ellen, G.M.L. 168b. 

The main shaft on this lease is down to a depth of alxmt 160 
feet, but very little work has lK*en done. 

A well defined quartz rcH^f two to three feet in thickness 
runs through the lease in a north and south direction, dipping 
about vertically. Where the main workings are situated this 
reef cuts across and faults a small " ironstone bar " running 
about north-west and south-east. The displacement in the " bar " 
is about 15 feet, the part on the western side of the reef being 
thrown to the north. 
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This **bar" luvir tlie surface is from 1:2 to 18 inches in 
thickness, iiiid consists ni the usual hiniinate<l in>iist4>ne ami 
«|uarty., hut 1k»1o\v water it turns into a InOt of cnishtnl «(i*«*'» 
st4ine six t<» (Mj^ht inches in width with a mmui of solid pvntt'>. 
half an inch in thickness running; alon^ the nnddle of it. 

At the two )NMiits when* the re<»f and the ** har " come in 
contJU't verv rich jMM-kets of stone iwcurred, mt>st of whi<'h wa^ 
siKH'imen stone. The hetter of tlu^se two jxH-kets was on the east 
side of the reef, the other one Ikmui; nujch smaller and jM>oivr. 
This main jMK-ket, or slnwit, was only a couple of fcH't in len.tctlK 
and did not exti'nd nuu-h Im*K>w water level, iH'in*; [wirticularly 
rich near the sui-face. Th«* i;old is siii<l to have i;tme iudy a few 
inches into the n»ef, iM'inir rii^ht on the contact of it with the Kir. 
a few feet away from it the stone is no ltjmmI at all. 

The j)rcsent owners of the |>ro]>erty hav(» sunk a nniin shaft 
ir»0 fcH't and a crosscut into the reef at this <lepth. The line o{ 
tiie **lmr" has Ix'cn j»ickc<l up. and a rise was juit up to coinuH-t 
with the old workinirs. This showctl the shoot of t,'old to haxe 
cut out c<)mplet<»ly, prohahly just helow the water lev(»l. 

The main ivef at this lM)ttom level is a nice Ixxiy of solid 
<|uarty. two to three feet in thickness, hut unfortunat<*ly it cjirrics 
no values. The line of the " har is marked here hy a s(»am of 
cruslHHJ HM-k six inches or so in \\idth carrying; a soli<| vein of 
pyrites half an inch in thickness. 

Tiie country is slii^htly foliatt'd greenstone, and <(et.s very 
hard and ti<^ht at alxMit ^0 fe<»t. 

A little alluvial t^old has U'cn ohtained in a small ^i^ully at 
the north ejid of tiiis lease. The j^ohl ap}»ears to have l>e<Mi shetl 
from a small leader rather than frtnn the rich shoot workt»fl on 
the lease. 

7\ihle showim/ the Yield of the What FJIen LeaRe. 
Year,, i Name and NuinLcr of Lca^e. crushed. therefrom. per ton. 



Tonx. OZH. 

1905 Wheal Kllen, (i.M L. IGSn , :V^''^i) *ir)()SS 

1906 Do lOloO tl,7r);?-9() 



O0. 

1 1 oB 
10-86 



Total 201-00 2,210-84 11-00 

•Inrlndes lOfi-48 ozs. dolliecl and Hperimons. tInclnd<H WMvm o/.s. dollied and specimens*- 

In {uldition to the above leases several small parties wei*e 
prospecting in the district, hut iio work of any importance was 
being done by them. 
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Table showing the Yield from Leases at Birrigvin^ other than those 
already mentioned^ up to 31st December, 1907. 



Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 


Tons. 

105-50 


Om. 
()3-31 


Owi. 

-60 


17-00 


493 


•29 


352-00 


14701 


•42 


109-50 


142-39 


1-30 


59 50 


2314 


•39 


32-50 


14-12 


•43 


33-00 


19-75 


•60 


111-50 


173-70 


1-56 


135-50 


316-31 


2-33 


4-50 


26-33 


5-85 


160-20 


126-02 


•79 


139-50 


83-52 


•60 



Name and Number of Lease. 



CoIIendina, G.M.L. 160b... 
Excellent, G.M.L. 394b ... 
Oolden Spur, G.M.L. 129b 
(irace Darling, G.M.L. 104b 
(4rpat Aurora, G.M.L. 319b 
Independence, G.M.L. 296b 
Possible, G.M.L 192b ... 
Possible, G.M.L. 429b ... 
Red Castle, G.M.L. 159b 
Sebastopol North, G.M.L 47lB 
Woodleys, G.M.L. 279b ... 
Sundry Claims 



MONTAGUE. 

This centre is situatt^d eight to ten miles north of Birrigrin. 
The only leases on which any work of any imi>ortance was being 
lone were the Caledonian and the New Yeai-'s Gift. One or two 
parties were prosj)ecting on the old l(m,ses farther north, but no 
ysteniatic work was l)eing done on any of them. 

The country is mostly flat, and the greater [>art of it is 
covered to a considerable depth with recent deposits, thus render- 
ing prospecting difficult, as all rt^ef outcioi)s aro hidden. Tlu«e 
recent deposits are very extcMisive between Birrigrin and 
Montague. 

The underlying rocks are greenstone, and the Ixilt is 
ijjparently a continuation of the Birrigrin one. 

The water level on the low-lying country is very shallow, 
iieing only alK)ut 30 feet, and the jjrospectors an* considerably 
handicapped on this Jiccount. 

At the present time most of tlu* ston(^ raised is brought into 
T Birrigrin to 1k^ crushe<l, as there is (mly a small Tremaine mill at 
Montague, and this cannot deal satisfactorily with any but small 
uircels. 

5ew Yearns «m, G.M.L. 167b. 

A small quartz reef has lK»en worked here which strikes about 
iiurth and south and dips steeply to the west. It has been 
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worked for a length of 60 feet or so near the surface. It is very 
irregular and appears to have cut out at both ends, being merely 
a single lens of (juartz occurring in slightly laminated greenstone. 
Tts greatest thickness is al:H>ut two fe<^t, but its average is con- 
siderably less than this. 

The owners have a vertical shaft down about 90 feet, and 
are crosscutting to meet the rt^ef at this depth. The chances of 
a (^Miyable body of stone being found ap{>ears to me, however, to 
be very remote. 

The country is foliated greenstone, and is very soft and 
rotten as far as worked. 

Water level is about 30 feet, and the supply is fresh. 



Table showing the Yield of the New Year's Gift Lease, 



Yeftr. 



Name and Number of Lease. 



Ore Gold 

crushed. ' therefrom. 



I 



1905 New Year's Gift, G.M.L, 
I 167b 



1906 



Do. .. 



Total 



Bate 

per too. 



Tons. 

42-50 
9-00 


Ow. 

7713 
6-26 


51-50 


88*89 




Caledonian, G.M.L. 185b. 

This lease was being worked in a fairly systematic way at 
the time of ray visit, and developments wei-e very promising. 

The reef runs north and south, and dips steeply to the west. 
It has been opened up for a length of 300 feet down to water 
level, and practically all the stone for this length has been stoped 
out ; it appears to be cutting out at the south end, but is still 
going strong to the north. The quartz is very broken and irregular 
down to water, but will probably become better defined at a 
depth. Its average width is about 2 J feet, but it vanes from a^ 
nuich as three feet down t^) a few inches. Tt is very rubbly and 
much ironstaine<l, anfl below water will probal)ly carry a lar^ 
percentage of pyrites. 

Values are said to be fairly regular over the whole length, 
and to be slightly better along water level. 

The country is very soft weathered greenstone, and the 
surface is covered with a considerable thickneas of recent deposits, 
so that the outcrop of the reef cannot be followed. 
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"Water level is about 30 feet, and the su[)ply is fresh. 

The owners have erected a boiler and pump, and are now 
sinking a main vertical shaft which they intend carrying down to 
120 feet, and then croscutting at the 100 feet to pick up the 
reef. 



Table 'showing the Yield of the Caledonian Lease, 



Year. 



I 



Name and Number of Lease. 



1905 
1906 
1907 



Caledonian, 
Do. ... 
Do. . . 



G.M.L. 185b 



Total 



I 



Ore 
crushed. 



Tons. 

65JK) 

20:V00 

7800 

846*90 



Gold 
therefrom. 



OSH. 

51-35 
523-70 
21015 



I 



786-SO 



Rate 
per ton. 



Ow. 



•78 
2-58 
269 



3*26 



Seveml other proj)ertie8 have l)etm workt^l a luilcMir so north 
of the Caledonian, but these wei-e idle at the time of my visit. 
Tliey have been described by the State Mining Enginet^r, who saw 
moHt of them when they were l)eing worked, in a re[)ort published 
in the Annual Rei)ort of the Department of Mines for the yeiir 
1906. 



Table t<howing the Vie Id from Leases at Montague, other than those 
alreadif mentioned^ up to 31st December^ 1907. 



Name and Numljer of Lease. 



K's and J's Reward, G.M.L. 436b 

Mayflower, G.M.L. 181b 

Montagu, G.M.L, 136b 

Montagu Boulder, G.M.L. 135b ... 
Montagu Main Reef, G.M.L. 143b 
Montagu Main Reef, G.M.L. 403h 
Montagu Monarch, G.M.L 175b... 

Our Jack, G.M.L. 448b 

W.G.M., G.M.L. 376b 

Rossie Castle, G.M.L. 180b 

Yale Lock, G.M.L. 201b 

Sundry Claims 



Ore 


Gold 


RolejH-r 


crushed. 


therefrom. 


I ton. 


TOIIH. 


Oz». 


Ozs. 


9-00 


1 40-55 


4-50 


2600 


19 16 


■74 


29-25 


18-86 


•64 


24000 


121-92 


•51 


33-00 


14-61 


•41 


7 00 


212 


•30 


159-50 


431-63 


2-70 


1000 


9-80 


•98 


4 00 


591 


r48 


34-00 


26-01 i 


-76 


101-00 


29-76 1 


•29 


59-25 


23-37 


•31 



Ore 


Gold 


crushed. 




Tons. 


Omb. 




cy. 54*71 




cy. :^07<^7 




cy. 407-97 




cy. 717-:).S 




cy. 1,180(M 


1800 


•4,.392-7i> 


... 


tl,04.S'7;i 
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Suwin/ RctutHH from the lUacI: Range DiHrict tjeneralhi. 



Sundry parcels treated at the 

Earlsville Mill 

Do. El Dorado Custom Mill 
Do. Maiiinga Marley Works 
Do. Nungarra Mi^tallurgical Works 
Do. Reply Public Battery 
Do. Nungarra State Battery 
Reported by Banks and Gold Dealers 

I 

•Includfs 2,N.V{\ss ojti*. by cyanide, f Alluvial. 

COORANG (YOUANME). 

The present mining centre nf Coorang is situated some ^^^ 
miles in an ejist stMith-ea.sterly dir<'ction fnun Mount Magnet, and 
about 45 luiles south south-west from Black Range, Ixiing '1^ 
miles soutii from thi^ Magnet- Range road at its nwirc^st |K>int. 

Thi^ auriferous lK*lt ha« its northern limit a few miles north 
of Trig. stati<m N.B. 47, and nnis in a general south to south- 
east Ay direx-tion t4>ward8 T^ake Barhn*. Its full extension in 
this dirtH:tion is not ({(^finitely known, but it d<K\s not appear to 
continue unbroken for more than ten or a dozen miles. Aui'ifen)us 
country is known to iK-cur on tin; south edge of Tjake Barlee, hut 
the bt^lt is apparently distinct from that at Ctxirang, and is 
said to lie very ba<lly oft' in tlu* way of surface water (soai*'^ 
etc.), for which rcjison i>rospecting over it has lx»en consider- 
ably handicapped. 

The extent of the auriferous country at C<K)rang is about 1^ 
miles in width by some 20 in length. The rocks coniprising it 
are the usual tyi>e of greenstone^ (ami»hibolitc\s), and are mostly 
coarse-graininl and nuussive. Intei-secting them art» occasional 
dyke^s and masses of intrusive gninite. 

The existence of this l)elt hjus lK?ep known for a nunil)er of 
years, and a gtxxl deal of prospecting was done on it 12 to 1^ 
years ago by Payne and others, who ft>und gold-beai-ing reefs, but 
none of any great size or i^romiiie. The reef at present being 
worked by Roberts and party was originally worked yeara ago by 
Payne who took out a couple of small crushings. That being no^* 
worked by Smitheram and party is also said to have been pros- 
pected some 12 years ago by the Gardinei-s who, rumour says 
dollied a pickle lx)ttle full of gold out of it. This stiiteraent, ho^*'- 
ever, apparently lacks verification, and the appearance of the reef 
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.tt the present time certainly floes not tend U) give credence to 
the story. 

The locaHty can \)v readu'd hy road from either Mount 
Magnet or Black Range. To approach it from the former place, the 
Black Range nwul is followed t^) about the 3S-mile jieg, at which 
point the Coorang road brandies otF south to south-easterly, and 
j«issing Crews' homestejwl goes through the rabbit i)roof fence at 
the Palagea Rock Holes (K. 77), tlience south-east to easterly to 
the new Coorang well. After jiassing Crews' it is practically a 
dr\' stage to Coorang (3.") miles), for although there is plenty of 
water in th(» bmk at the rabbit proof fenct^ it is at tlie present 
time so bad as t4» be unlit for human consum]»tion, and horses will 
n<»t hM»k at it unless hard pushed. The tank re<piires cleaning out 
in readiness for the next rain. AfU'r rain there is also water at 
the Cottin Hole, 12 miles fnim Coorang, which, however, would 
]a.st «)nly a very short tinx* if drawn on to water horses, etc. 
This road is at the ])resent time in fairly giMid condition, but it 
'* wobbles " a goinl deal, and Nvith any heavy tratlic would cut up 
liadU'. This latter stat<Mnent, however, would aj)i)ly to any other 
road made here. 

From Black Range the district is reached by a r(>ad going 
southerly from Bellchambers (10 miles froui Black Range). This 
n«id is stated to be \cry hea\ y, and in addition there is si d to 
U' no water between C'oorang well and Bellchambers a distance 
of about K) miles, 

I The claims now being worked are situated towards the 

northern end (if the auriferous Im'U, and are scattered over an 
area some ten miles by five. There are probahly about r)() men 
on tht^ field. 

The line of lode in which most. interest is at present being 
ciMitred is that now being j)ros[)ected by Millar and party and 
(•thers. This ctinsists (if a belt of crushed gi-eensti»ne (schist) of 
varying width lying along the westein side of, and caused by, a 
large intrusive <lyke of granite. The surface of the country here 
is all more or less covered with detrital dc]»osits which hide most 
of the detail. TIk* schist belt, h<>wever, has been picked up at 
intervals for a considerable distance, following the granite^ all the 
way, its general trend being a little west of north. In Millar 
iind j)arty's lease the juncti(»n bctwei'ii the greenstones and the 
U'ranite is very regular, and the schist has a welldefined trend 
(parallel to the junt^tion). A little farther north, however, 
numerous arms run out from the larger granite imuss across the 
v^hists, and tlu^re are also smaller })arallel dykes lying from a few 
fi*et to several chains from the main one, conse(|uently the 
schists are very much contorted and broken. Tn one or two 
places narmw arms of schist a few feet in width lying between 
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two granitic clyke« are lieing i)n)sj»ecte(l under the l)elief that 
they are the same " Kxle " as Millar and party are workinj;. 
Leases have IxH'n jK»gged " "- along this belt of schist for a dis- 
tance of over a mile on ssuniption that there is a continuous 
lode running throug tliem .11. Tliis is decidedly not the cast*, 
for, although there n ny be »)re bodies in the schist, to call the 
whole bt^lt- in )»arts pnibably 10 to 20 chains widt; — a con- 
tinuous " lode " is far fn)m correct. 

lliis schist bt^lt is merely a zone of crushe<l greenHtone such 
as are almost always found on the West Australian GoldfieW> 
alongside areas of intrusive granite. Tn these schists are numer- 
ous small (juartx veins and seams generally running parallel to tiie 
lines of foliation, they are, however, never of any great size* <»r 
length. They sometimes caiTy gold, but so far nothing very rich 
has lieen found, the majority of them being very jkmu*. 

Millar and part*/, who are situat<»d about four miles north- 
west from the new Government well, have two shafts about h 
chain apart on their le*use, one about 30 fc?et in <lepth and the 
other about 40 feet. Hoth of these are in the schist belt, and are 
on a porticm of it which is s(»amed with small ((uartz and iron- 
stone veins, the largest of these l)eing about 10 inches in thiek 
ness, while the majority are from one half to one inch. These 
veins run with the schists, which are here striking about 1^ 
degi^\s west of north and dipping stwply to the west, and (xrur 
over a width of frem 6 to 8 feet and jxissibly more. A sample 
(370) taken across a six feet face at the lH)ttom (30 feet) of the 
south shaft gave an assay 4 dwts. 15 grs, of gold i>er ton. A 
general sample (369) of the (juartz (only) from the dump ga^^' 
16 dwts. '21 grs. of gold |)er t<m, while a general sample {37'2)<^^ 
the scliLst (only) from the dump gave absokitely the same result. 

In addition to the above a numlx^r of samples were dollie<l 
cm the spot, and these gave mostly results e(]ual to about lOd^ts. 
per ton. 

Several sjKH'imens of schist were seen carrying fine gold, tins 
l)eing mostly on the clejivage planes. Tt would appear though 
that the bulk of the gold is closely associated with the quartz 
and ironstone veins. Insufficient work has been done to give any 
iwx'urate idea of the i)ossible value of this property, but in vie^*' 
of the above results it should be well worth developing furtlier, 
especially as there is apparently a large body of ore, and thougli 
the sample from the bottom of the shaft is certainly low, still it 
may not be strictly representative of the whole. 

South frem Millar and party's lease Jones and Coventr)' 
have done a little costeening, and in one place have exposed the 
schists carrying small veins of quartz, as in Millar's lease. ^ 
sample (363) taken from this costeeu over a six-foot width (<>* 
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qu&rtz and schist) gave on assay gold at the rate of only 7 grains 
per ton. 

Prospecting is also being carried on farther south, but so far 
without satisfactory results. 

Northward from Millars a r r of leases have been 

pegged and several parties are prosp i tnife. As before stated the 
schists are much broken here, andi so far prospecting has not 
revealed anything very startling in the way of ore bodies. 

The most work at this end has been done by Duggan and 
Fij/ntiy who have a shaft down about 40 feet. These workings 
are nearly half a mile north of Millars, and the schists here are 
intersected by numerous granitic dykes, and are much broken. 
Numerous small quartz leaders outcrop on the surface, but are 
never of any length. The shaft has been sunk on a belt of schist 
with small quartz and ironstone leaders, and the similarity 

I between this and Millars " lode " has helped tlie belief that they 
are one and the same thing. Tlie deposit is said to be payable 

I over a width of at least three feet, but sampling did not tend to 
bear out this statement. A number of samples from the dump 
and also from quartz leaders at the surface were dollied, and 
though they certainly all contained gold the results were any- 
thing but good. Two samples were taken for assay, No. 1 being 

[ a general sample from the dump taken by myself, and No. 2 
being a sample of the supposed richest stone taken by one of the 
prospectors. These gave results as follows : — 

No. 1 (359) Gold, 7 dwts. 8 grs. per ton. 
No. 2 (360) Gold, 12 dwts. 18 grs. per ton. 

Northward beyond Flynn's prospecting ha,s not so far 
yielded very promising results. 

Outside this line all the deposits being worked in the dis- 
trict are ordinary quartz reefs mostly small and of no great value, 
as will be seen from the following descriptions : — 

Roberts and party are situated about four miles a little north 
of west from the new Government well. The lease was originally 
worked a good many years ago by Payne and party, and some 
fairly rich stone is said to have been taken out, the returas from 
which, however, are not available. 

Running through the lease in a north and south direction 
are several small " ironstone bars," which mark old thrust or 
fault planes, and crossing them in a north-easterly direction is a 
small quartz reef. At the points of intersection of the reef with 
the "bars" rich shoots occur, and two of these have been 
worked down to water level (140 feet). The length of the shoots 
appears to have been only a few feet, and to be practically all in 
the shafts, as little or no driving has been done, which would 
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hardly have been the case had the values extended farther. The 
reef is -small and irregular, ranging in thickness from a mere 
thread tt> over two feet. If the reef is driven along values will 
probably b<* met with, but they are not likely to be equal to those 
got in the shafts. A sample (366) taken from the reef at the 
bottom of the south shaft (140 feet) gave on assay 10 dwts. 8 grs. 
of gold per ton, which looks as if values are not improving at a 
depth. Recent crushings from this lease totalled 33 tons for 
44*58 fine ounces, which is equal to an average of 1*35 ounce!* 
per ton. 

The workings on this property are on the top of a rise, which 
accounts for the deep water level. 

Rowan and party are situated some four to five miles north- 
east from the Government well. 

The owners of the lease are at present sinking a main 
vertical shaft for the purpose of obtaining water, and are now 
down about 120 feet, but being on high grouml will pr«bab\y 
have to go some distance farther. 

A fairly well-definwl line of reef is traceable at intervals on 
the surface for alnnit fi\'e chains, but the stone is not continuous, 
occurring in a series of lenses, the main one of which is nearly 
two chains in length. This lens of stone was j)assed tlu-oiigh in 
the main shaft at a depth of about 15 feet, and was here some 
three feet in thickness and not well defined. The general strike 
of the reef is slightly east of north, and its dip is steeply to the 
east. Hie quartz is hard and glassy, often a good deal iron- 
stained, and is said to carry a little gold right through. Several 
samples from the dump and from different points along the out- 
crop were dollied, but the results were not good. A general 
sample (361) taken from the dump gave on assay 12 dwts. of gold 
j>er ton. 

Smith and Henry are working about a mile from Rowans to 
the eastwai-d. On this block there is a (juai-tz reef striking about 
N.N.E. and S.8.W. with a vertical dip. The outcrop is fairly 
regular and well defined, and is traceable for over five chains 
varying in width from a thread to two feet. A shaft has been 
put down on it to a depth of about 30 feet. There are two feet of 
stone at the surface and about 10 inches at the bottom of the 
shaft, but it is of very low grade. A little gold is said to be 
procurable right along the outcrop, but the values are nowhere 
very g(K)d. Two samples were taken, No. 1 being from the 
bottom of the shaft and No. 2 a general sample along the outr 
crop. Tliese gave on assay the following results : — 

No. 1 (364) Gold, 13 grains per ton. 

No. 2 (367) Gold, 4 dwts. 15 grs. per ton. 
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Christensen aad party are about a mile south-easterly from 
Smith and Henry. A couple of small quartz reefs run through 
•his block on a north and south bearing, dipping steeply to the 
west The more westerly of these has been sunk on to a depth 
of 40 feet. Near the surface there is about two feet of stone, but 
this cuts out at from 20 to 30 feet. In the bottom of the shaft 
a little stone is coming in, which is probably the commencement 
of another lens. A little good stone was got near the surface, 
but the bulk of it is poor. The lenticular habit of the reef is 
very marked on the surface as well as in the shaft. 

No work has been done on the second line beyond a costeen 
rir two, which show the reef to l)e about a foot in thickness at 
the points exposed. 

Donovan and party are working not far from Christensen's. 
They have a shaft down about 30 feet, and have done about 20 
loi^t of driving on a small north and south quartz leader, which 
is only a few inches in thickness at the surface, and at the 
bottom of the shaft is a mere thread. A general sample (362) 
taken from the dump gave on assay, 1 dwt. 2 grs, of gold per 
ton. 

Smitheram and party are situated a couple of miles east of the 
CTOvernment well. There is a well marked line of reef on the 
surface here, which is traceable for over five chains and apparently 
varies from one to three feet in thickness, occasionally, how- 
ever, cutting out altogether. Its general trend is about north 
and south, and the dip is steeply to the west. A shaft has been 
put down on the reef to a depth of about 40 feet. This started 
on about three feet of stone, which has j)inched to about six 
ijiches in the bottom, and is very low grade Jis well. Several 
siunples from the outcrop of the reef were dollied, but the results 
showed <mly a few dwts. of gold per ton. A general sample 
^365) from the dump gave on assay 12 dwts. of gold per ton. 

Moore and party^ half a mile or so ejist of Smitheram's, are 
working on a small north and south c^uartz reef which they have 
sunk on down to water level (80 feet), the water being brackish 
and unfit for use. This reef, which does not outcrop for any 
^reat length is a couple of feet in width at the top of the shaft, 
Wt gradually pinches out in depth, and has cut out practically 
altogether in the bottom. The owners intend driving at water 
level to try and pick up another lens of stone. There is a second 
^mall reef a couple of chains farther east, but no work has been 
'lone on it. A little good stone was taken out of the main shaft, 
Wt the bulk of it is poor. A general sample (368) from the 
dump gave on assay 6 dwts. 19 grs. of gold per ton. • Twenty 
chains or so to the south-west is a fair-sized quartz reef carrying 
^mall pockets of carbonate copper ore. These, however, are not 
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large or rich enough to be of any use, and are not likely to 
improve much if sunk on. There is a little gold in the stone, but 
as far aA tried not in payable quantity. 

In addition to the above there are one or two other parties 
prospecting in the district, but they have got nothing of import- 
anoe so far. 

With regard to the water supply of the district, then* is a 
newly-completed Government well in which there is a splendid 
supply of good water. This well was sunk 95 feet, and a bore 
hole was put in from the bottom of it for another 20 feet when 
a strong flow was met which rapidly rose till it i-eached to alxxit 
the 75 feet level in the shaft. This supply is likely to pnive 
adequate for all recjuirements. In addition ti> the Govemmtmt 
well, water is also obtainable from Roberts and party's lease, but 
the supply is at present limite<l, as the shaft is only a couple of 
feet below water level. Further sinking would probably proride 
a good supply. 

A boring party is still in the district, and at the time of my 
visit was boring on a flat near Rowan's. This bore should have 
now reached water. A bore was previously put down near 
Smith and Henry's, and a supply was struck at about 100 fe<'t. 
This, however, was highly mineralised and not fit for human con- 
sumption. 

If at any time there should be any heavy traflic to the dis- 
trict, a water supply will be needed on the road, say near the 
rabbit proof fence. If the tank at the fence were cleancxl out 
and made fit for use it would after the first rain probably be 
sufficient for all present requirements. 

In conclusion, I am of opinion that the district is not likelv 
to be of any great importance. The so-called " lode formation 
worked by Millar and others is, I think, not likely to develop 
into a payable proposition (with the possible exception of the 
part in Millars lease), and though quartz reefs are fairly numer- 
ous, they are mostly on the small side, and exhibit a very strongly 
marked lenticular habit, and do not appear likely to live to any 
great depth. They are also, as far as sampled, of low grade, and 
though one or two richer ones may be found, I think the 
majority of them would prove unpayable even with a battery 
close handy. 
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'M)VERNMENT ASSAYS. 

Assays, Analyses, and Determinations of any Western 
Australian Ore or Rock will be made by the Assay er to the 
Geological Survey, when not undult/ interfering with official worky 
subject to the following conditions : — 

1. Each sample must weigh at least 6ozs., but not more 

than 2S>s. 

2. Each sample must be enclosed in a separate canvas 

bag or strong paper wrapper, with a slip of paper 
bearing the name and address of the sender, to- 
gether with a private mark by which it may be 
readily identified. 

3. The parcel must be forwarded, jyrepaid^ to: — 

The Government Geologist, 

Geological Survey Office, 

Perth. 

4 A letter must be sent at the same time to the same 

address, stating for what metals the samples are to 

be assayed, or containing other instructions, as the 

case may be. 

(N.B. — It ia always advisable to keep duplicate samples of those 

submitted.) 

5. Before any assay is made the prescribed fee must be 
paid to the Mineralogist and Assayer, or sufficient reasons, in 
accordance with Section 7 below, be furnished for having the 
samples treated free of cost. 

6. The following fees will be charged : — 

(a.) Determination of a Rock or Mineral... 

{b.) Assay for Lead, Iron, or Manganese, 
each ... 

(c.) Assay for Silver, Copper, or Tin, each 12 

{<L ) Assay for Gold or Zinc, each 

{e,) Dry Assay for Lead, Silver, and Gold 

{f.) Assay for Antimony, Bismuth, Chro- 
mium, Cobalt, Mercury, or Nickel, 
each 1 11 6 

{g.) Proximate Analysis and Calorific Valu- 

tion of Coal Ill 6 

(/i.) Complete Chemical Analysis of any 
Mineral or Ore, according to num- 
ber and nature of determinations, 
£2 128. 6d. to 5 5 

(«.) Other determinations, according to time 

spent, up to 2 12 6 



£ 8. 

10 


d 
6 


10 
12 

15 

1 1 


6 
6 





1^2 

A reduction of 20 per cent, on the above amounts will be 
made in favour of any person submitting, in one parcel, fivo or 
uioit^ samples for identical treatment. 

7. With the object of encouraging bond fide prospecting. 
Free Assays will In? made under the following circumstances: — 

(a.) The sample must have l)een obtained from land 
within the State not held under lease for 
mining pui'poses. 

(b.) The exact locality where the sample was found 
must be disclosed. 

(c.) The sample must be of suificient promise to 
warrant an assay being made at the expense 
of the State. 

((/.) Free Assays will not l)e made of samples showing 
free gold, or of tailings or other metallurgical 
products, or of umpire samples. 

8. The Department reserves to itself the right of refusing 
to make any particular Assay, and also the right of publishing at 
any time the results of an Assay made at the public expense. 

A. GIBB MAn^LANI), 

Government Geologi^^t. 
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PREFATORY NOTE. 

AS this report on the Grcenbushes Tinfield is to 
accompany a re-survey of the district, it has been 
considered advisable to draw largely upon previous 
official publications, thus bringing together all the avail- 
able data and the op^iions expressed by other officers 
who have previously examined this field. A further reason 
for this being that many of these reports were\ written 
i\t SL time when work was in progress at certain points, 
wliich have since then been worked out and abandoned or 
are at present inaccessible to inspection. 

The reports drawn upon are :— By A. Gibb Maitland, 
Government Geolog-ist, '''Notes on the Greenbushes Tin- 
fields,** Annual Report of the Department of Min.es, 1899, 
and **The Present Conditions and Future Prospects oF the 
Greenbushes Tinfield," Annual Report of the Department 
of Mines, 1900 ; by A. Montgomery, M.A., F.G.S., State 
Mining Engineer, ''Notes Upon the Greenbushes Tinfield," 
Annual Report of the Mines Department, 1903 ; by W. D, 
Campbell, Assistant Geologist, "Recent Mining Develop- 
ments at Greenbushes," Annual Report of the Mines/ De- 
partment, 1905 *; whilst the Tin section of the Baser Metals 
Bulletin No. 30, compiled by Mr. E. S. Simpson, B.E., 
l^.C.S., has also been incorporated. 

The map ^sued with tins report is a reproduction 
broug»ht up to date of that prepared b}' Mr. A. Gib^ Mait- 
land, the Government Geologist in IcSDO, his Geological 
lines being transferred to the contour survey prepared by 
Mr. H. W. B. Talbot, Topographical Surveyor to this De- 
partment, the area covered beinjr v> square miles, whilst 
the g^ologrical work has been added to and extended to 
the boundaries of the fieM by myself. 

Reports upon the Mount Malcolm Copper Mine at 
Kulaminna and Eraser's Gold Mine at Southern Cross have 
also been included in this Bulletin. 

HARRY P. WOODWARD, 
Acting Government Geologist. 
Geological SiiA-ey Office, 
18th March, 1908. 
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PART 1. 

Notes on the Geology of the Greenbushes 
Tinfield with special reference to the 
Deep Leads. 



IxNTRODUCTlON. 



The Greenbushes Tinfield is situated in the South- 
Western division cl the State upon the Bunbury-Bridge- 
t own railway line, 159 miles from Perth. 

It covers an elevated tract of country upon the nor- 
thern side of the Blackwood Hiver, the highest point in 
the district being near the centre of the field, where it 
attains an altitude of 1080 feet above the sea level. 

From this point the gullies radiate in all directions, 
but eventually discharge themselv^es into the Blackwood 
Jtiver, often by circuitous routes, having cut in their 
courses steep rough valleys. 

The whole area is densely covered by some of the 
finest Jarrah and Blackbutt timber in the. State, which 
should in the future, if conserved, prove a most valuable 
asset to the mines. 

The average rainfall is 36.75 inches, but, owing to the 
hilly character of the country, there is no permanent sur- 
lace water nearer than the Blackwood River, some five 
miles distant, but an abundant; supply of excellent water 
Can be obtained by sinking ; the depth at which it is 
struck, varying from 10 to lOO feet, according to the ek- 
vation and nature of the country. 

The history of this field may be said to start about 
the year 1881 or 1882, when the late Mr. E. T. Hardmam, 
who. was at that time Government Geologist, made a fly- 
'^njr survey of the South Western District.. When camping 
at the GreenibJiishes well he was struck by the stanniferous 
character of the material excavated from it, and madte 
mention of it in his report, which appeared in the press. 



Wiiilst upon this trip, Mr. Hardmau met Mr. D. W. 
J^tintoti, who, being eng^aged at the time in kangaroo 
hunting, was able to materially assist him with informa- 
tion owing to his intimate knowledge of the district. 

It appears that Mr. Rardmian advised Mr. Stinton to 
prospect for tin in this locality, which he did, with the 
result that in the latter part of 1S8S his labours were re- 
warded by the discovery of what was afterwards known 
as the Bunbury Lease. 

I'pon this discovery becoming known a large number 
of' persons visited it from Perth and, elsewhere, aiid made 
applications for mineral leases undter the old Mineral 
Lsund Act, whereby they could take up blocks of 100 acres 
in extent without the necessity of fulfilling latfour condi- 
tions, the cons©c[uence being that a very large number of 
areas were secured for purely speculative purposes, bnt 
in spite of this we find that 50 J ions of black tin were 
produced in the year 1891. 

From this time onward to ISUG the price of titi gradu- 
ally fell, and, as will be seen from the table oL production 
attached, in that year it only realised the low figure of 
£31/12/- per ton (tin bxide), the consequence being that 
mining camie practically to a Standstill, and the field was 
nearly deserted. 

With the revival to £.78/-2/- per ton in IS9<), a great rn- 
fiux of population took place, and the m'ining laws ha\'itig 
been re-cast, the field was taken up as a number of small 
holdings. 

Subseq/uently to this, in spite of the fall in 1901 to 
£55 : 10/- per ton, this field as a mdniiig centre became 
permanently estaMished, whilst the annual output stead- 
ily increased year by year, the maximum being reached in 
1906, when 783'/^' tons of ore were shipped, which realised 
the high price of £101 per ton. 

When the limited area covered by stanniferous de- 
posits is noted, it will at once be apparent that the wash 
must orir;inallv have been of considerable richness, but, 
owing to the lack of system in working it, in the early 
stages of the field, the same ground has in several in- 
stances been re-worked more than once, the last occasion 
being in 1906, when tin values stood so high, that even 
dumips of tailings and hopperings of low value paid well 
to re-treat. 



This day has passed, however, and, without the price 
of tin materially increasing (anIucU will render large de- 
posits of low grade dirt payable), or discoveries of new 
rich leads are made, the lode mining must be looked to 
as the future of this field, for when once the known gul- 
lies have been s\vept by the hydraulic sluicing plants now 
upon the ground, very little of value will remain. 

A very considerable volume of oilicial literature bear- • 
ing upon this area has been issued by the Mines Depart- 
ment, commencing in the year ISSU, when a re^xjrt upon 
the country between Bunbury and Bridgetown, the Tin- 
iields and Albany, was issued in the Annual Keport for 
that year by myself, at that time (Government Geologist, 
whilst in the following year another report was published. 
In the Ad. Interim Report of the Department of 
Mines for the half year ended 30th .3ime, 1894, I publiished 
a further report, accompanied by a map, upon which the 
probable course of the ancient stream beds is marked. 
»Subse:jUent reports were issued in the Mining Handbook 
to the C\)lony of Western Australia in the years 1^94 and 
1895 (under authority), also by myself. Other reports 
were subsequently made by other otlicers of the Mines De- 
partment, reference to which is made in the preface to the 
present work. 

These various reports have necessarily dealt very 
fuHy with the various allu\ial claims in existence at the 
time of publication, but since these are of little interest 
at the present, since they are practically worked out, the 
original matter in this report will be principally confined 
to the potentialities of the field, which are centred in the 
deep leads and the lodes. 

The, map which accompanies this report has been issued 
upon a fairly large scale in order that the detail may not 
be lost, it is practically a reproduction of that issued by 
tlie Government Geologist in 1899, which has been brought 
yp to date by the addition of recent workings and exist- 
5ttg leases, while the geological lines have been extended 
to the boundaries of the field. In order to be in a posi- 
tion to delineate the course of the old stream beds (deep 
leads) with considerable accuracy this field has been topo- 
RTaphically surveyed by Mr. H. W. B. Talbot, of this De- 
partment, and his work shows the contour lines at inter- 
nals of elevation of 10 feet, which will be found of con- 
'^Jderable value. 
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Table ghewing the Yield of the Oreenlmahee 
TinfU^ld, 



Ymx. 


On 
Prodaoed. 


Yalae. 


Yfttus 
per ton. 




Tons 


£ 


£ 


1891 


204-00 


10,200 


60-00 


1802 


265 40 


13,843 


52-14 


1803 


171-50 


7,664 


44-68 


1804 


371^ 


14,325 


38-58 


180o 


277-15 


0,703 


35-01 


1806 


137-25 


4,338 


31-60 


1807 


05 55 


3.275 


34-27 


1808 


68-14 


2,760 


40-50 


1800 


277-32 


21,658 


78-10 


1000 


435 62 


20,528 


67-78 


1001 


321-34 


18,852 


55 55 


1002 


403-21 


24.680 


61-20 


1003 


524 04 


34,362 


65-45 


1004 


533.64 


34,462 


64-57 


1005 


643-52 


5-2,060 


82-20 


1006 


783^ 


70,106 


101-10 


1007 


770-00 


73,045 


04-86 


Totol... 


6,283-20 


484,850 


69-20 



GENERAL, 

TINw— The only ore of tin which has been worked upon 
this fidd is cassiterite, of which the following is a brief 
description :— 

CASSITEBITE (Tinstone, Black tin, Stream tin, Lode 
tin).— Oxide of tin SnOi containing from 68 to 78 per 
cent, of Metallic tin. It occurs either crystalline, massive 
or as rolled grains, the former belonging to the tetra- 
gonal system mostly as octahedrons, often truncated or 
bev^edy and! frequently twinned in the most complicated 
manxier. (See Figure.) In colour it is either black, blnc- 
black, brown, red', or grey ; translucent to opaque. Hard- 
ness, 6 to 7, brittle. Specific Gravity, 7.0. 
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Till oxide is, however, also a constituent of several 
welMefined mineral species which constitute ores oi tan- 
talum (q.v. p. 22). The amount present in these is, how- 
ever, snuall and unimportant commercially, varying from 
a mere trace up to at most two per cent. 

The presence of tin is usually denoted by small bright 
black or greyish stones of great weight for their size, 
whkh feature enables them to be easily separated from 
the sand and clay (with which they are usually as- 
sociated) by means of washing with a dish or dry bio wing. 
This ore is always found in close association with granite 
rocks, especially those which carry tourmaline, lithia 
mica, or tantalum ores. 

Tin ore is often met with in the alluvial wash of 
stream beds (when it is called stream tin), but in the 
Niorth-West, where no concentration has taken place 
owing to the flatness of the surface and the small rain- 
fall, it is also found strewn over the surface of the plains 
and embedded in the shallow soil of gentle slopes. 

These alluvial deposits are generally derived from the 
weathering of the' stanniferous pegmatite dykes, which are 
coarse granites containing large crystals of felspar, mica 
(sonnetimes in large enough plates to be of commercial 
value), and ragged quartz, and often also black six-sided 
crystals of tounmaline, the enclosing country rock in this 
field being 'always crystalline and mostly basic. 

Stream tin is generally more or less rounded, having 
a bright polished surface, whilst the lode tin, when in 
crystals, has often eight sides, and in form is like two 
four-sided pyramids joined base to base , both of these 
iorms may be coated with a thin ferruginous covering of 
a dark chocolate colour, but when broken the bright 
resin-Kke fracture so characteristic of tin oxide will be at 
once observed. 

The principal characters by which tin ore may be re- 
cognised are its high specific gravity or weight, the bril- 
liant lustre of its fracture, its streak or powder, which is 
of a grey or brownish-grey colour, and also by the fact 
that it is fused with the greatest difficulty alone, but 
yicHs a bead of metallic tin when treated with carbonate 
of soda or cyanide of potassium upon charcoal before the 
blowpipe, or in a crucible in a forge or furnace ; the 
metallic tin being easily distinguished from any other 
metal by the peculiar craclcling sensation it ])roduces 
when pressed between the teeth. Tin, in any form, is not 
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magnetic, and therefore it will neither attract the needle 
of the compass nor can fragments be picked up by a mag- 
net either before or after fusion. 

It is easily distinguished from the majority of miner als> 
by its weight, but it may he confused with any of the five 
foDowing heavy minerals, particularly if in small frag- 
mients, when the difEerence in weig4it is not so readily ap- 
preciated :— 

The first threei vi^., magnetite (magnetic iron ,ore, 
lode stone), ilmenite (titanic iron ore), and nitile, al- 
thoHgh not nearly so heavy as tin, are often mista^ken for 
it, but they may be distinguished as follows :^Magjietite 
by its magnetic properties and black streak or powder. 
Ilnienite (black sand) gives a black streak and becomes 
magnetised after heating to redness with charcoal, and in 
tht form of a powder when washed in a dish runs, with a 
glittering appearance, whilst if the finger is damped and 
dipped into the ordinary black sand it will adhere to it, 
whilst tin will not. Rutile is more difficult to distinguish 
from the preceding, the most noticeable points being that 
it does not possess the brilliant fracture of tin ore, and 
its streak is reddish-brown ; however, the only reliable 
test is that it will yiejld no tin with the blowpipe or by 
smelting. 

In the case of wolfram and tantalite, whose weight is 
so similar to tin, this property cannot be taken advan- 
tage of, but since wolfram fuses easily to a magnetic 
bead, it can be quickly determined ; whilst in the case of 
tantalite, a, freshly fractured surface is much more stony 
looking than that of tin ore ; but the non-production of 
a tin button after fusion with soda or cyanide is always 
conclusive. 

An exceedinjgly good and simple test has recently been 
miade public for the d-etection of tinstone (cassiterite) in 
concentrates or other material. The only apparatus re- 
quired is a small ingot of zinc containing a hollow in 
the top about the size of the bowl of a teaspoon, (or a 
small sheet of zinc bent up to hold about a teaspoooAil 
of acid) and a small bottle of dilute hydrochloric acid 
(muriatic acid or spirits of salt) consisting of half strong 
acid and half water. A small quantity of the concen- 
trates is spread over the bottom of the hollow in the 
zinc and then covered with the acid. After two or three 
mdnutes the acid is washed out with clean water and the 
ore examined. All the fragments of tinstone will be found 
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to be coated with a skin of brig-ht metallic tin, whilst no 
other mineral will he so coated. Tiiis distinguishes at 
once tinstone from other minerals resembling it, such as 
tanlaHte, ilmenite, rutile, etc., and can be used to give a 
rapid idea of the purity of concentrates. 

Notes by Mr. A. Gibb Maitland, Government 
Geologist, published in the Annual re- 
ports OF THIS Department for iS'J'J and 1900. 

"In its geological features the field consists for the 
most part of cr}atalllne rocks (of the age of which the 
disirist affords no clue), alluviaJ deijasits, and fenu- 
ginous laterite, sometimes conglomerate, which covers by 
far the larger portion of the tinfiold. 

"This laterite conglomerate, which forms one of the 
most noticeaJble features in the structure of the field, hae 
been, accurately delineated upon the geological map with 
which these notes are accompanied. Jn its mode of occur- 
icnce the laterite presents one important feature, viz., 
that it dots not form a horizontal tableland, but occurs 
at different elevations, and s.eenis to liave adapted itself 
to the original contour of the cjround upon which it 
origiriateo. This deposit covered a mu^h larger area than 
it rt pn«nt occupies, 'and denudation has gone on to a 
larpe extent since it formed part of one continuous for- 
mation ; the thickness of it is nowhere \ery great, opera- 
tions having shown thttt it rarely, if mer, exce«ls 20 
feet.. The- laterite is not of sedimentary origin, liut haff 
aj^parently bean formed by tha alteration «w situ, and 
HubseKjur<nt cenruntation of the underlying roci<s. Tn j^ome 
portions of the field this formation 'as is only to be ex- 
pcctcxi from its mode cA orig-in) carries a c»rtain <rtiantity 
of tin. The ore, h<we\er, is not p\.»nly distributed 
throfliGrhmit, but seems to V© concentrated in certain iso- 
lated T-atches. TJie tin from the laterite cannot be ex- 
tracted by the ordinary process of washing without mill- 
injf. Where the tin nTO\ee most concentrated in the con- 
glomerate it is doubtleas due to the fact thfxi it is in 
close Tiroxi<mity to the fin -bearing o-ranite. Tt, howerver, 
by ryct moans follows that the granite must of necessity 
be oxceptionally rich in tin, for the reasons that swch 
mi"nera'l« a'' *'i», etc., nort- boino- re<afnly acted upon by 
atn>ospheric r.gencies, may, owing to residual con'^^ntra- 
iion, be present in far greater q^Tantity than in the pa- 
rent rocV mass. 

"Tn addition to the abo' e, a fairly b^rge proportion 
of tho fin ore is derived from the alluvial dcT>osits formed 
in the existiner valleys. . These alluvial denosits do >iot 
arttain vflry <rrcat thiclrne«!S. nor, considering all thin»rr<j, 
do they cover a relatively large area of ground. 

"The crystalline roolis (the matrices of the tin ore^, 
consist of micaceous granite, passing in places into a 
foliated and higWy micaceous granite, with little or uo 
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felapar. This grranite (greisen) contains tin, tourmaline, 
zircon, garnet, etc., as accessory constituents. In some 
parts of the field the tourmalin© occurs in such qqaantity 
in the grnwn as to give a cksUnctiv© character to the 
lock, aud would be better described as a tourmaiine. 
KTrf ^l.ff^T tpecimens of this material from Capom's 
Deep Shaft (now known eis the '•(omwall") yield, on 
assay, tin to the extent of 1.79 parts i^r hundred.*' 

been ^esc^ih^**^ tin-bearing deposits of Grecnbushes have 
been described as stanniferous granites and greisens and 
not lodes upon the grounds that they dTnot c^^^o 

tLT'*''^/^''^V^^^^^*^^ o' thT latter aHheTa^ 
dS: not'^rmuW thfr^ understood that this' dassificS 
aoes not imply that the ore bodies upon this field arp nf 

trbe as Jr^^° *f ''•"'P-^*'*^*! ag«i»cie8. they a«, likelv 
oe as permanent as any such can be. 

wnicn nad been shipped to Melbourne, Sir. J. J East nf 

SertrCa m^nt'^ '?*^^^^ ?' ^^-«' -- inducJTo'u:^ 
the o™ * J^'^^'-^Jogioal examination of the ore. Amongst 

o^«v,* ^. ^.''^''"''' ^^^''""S «J^"* the same specific 

t'he w'^'^meXl' "ll"' ''n"^^"^ ^* impossible to sep'^ate 
eral t^be on^ffK^^- Q"^^****^7« ^^sts proved the min- 
a^alvl IfTK V !J''!: ^^ antimony, which, on chemical 
ment wUJ ' k'^ ^ ^'"- "^^^ ^- ^oyder. the Govern- 

o W ;j^dj^' k''^^.^"^ *o^etl^er with a trar. 

rnVXt of n f. ""f ^""^ ''^.^ * ^'^^fi^ ^*^i*y approach- 
l^O'^ld .separate the two minerals. 

+k« **!^^ *\'' t^'** descrintions it will be seen that (a^ 
the .,,perficial cje-nosits have b^en evtensfvely worVed and 
c!^m\TJ\''r^'' quantities of tin ; (h) the denosits in 
cotmtry rock have also been onened up. though save in 
one or two Toralifies they do not anpear to be very rich 
m tm. Whether these latter Herosits can be made to pav 
oan anly be rtetprmdned nraotirallv. Owine to the absence 
of snitahle m^-rhanical pnnliances for dealine with the ore. 
onco It IS raised, no minin<r for 'lode tin' ran be oarriftH 
out iimlpr present oondition« at sweater donths thoai th^ 
7nnp of decomposition. 

"Tlie occnrrenoe of .stibiotantalife, as well as the min- 
eral tanfalite, ha«» *v»en recognised in various localit^'es. 
viz.j Snrinqr Onilv, Plovd's Onllv, Bunbury Oullv, and K1- 
Hot*s Onllv. The presence of the former mineral havi^^cr 
^i»r»» a deleterious effei«t uno-n pnv of the (lrc«!ced ore wit)^ 
whi'»h it mmv be associated, it seems desirable thnt stens 
mitrht be ta^en to as'^er+ain the lo<»alities where this or- 
cnrs in thp prreatest o-nantities A method whioh Tiatnrall^' 
«!iTii^c«e9*9 itself is, in the event of a State flr<»s<?iTTr niant 
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being* erected, to ha\e assays m'ade oi each parcel of 
dressed ore treated at the works, a^d any parcel in which 
the mineral occurs could very well be smelted separately , 
and so avooid contamimating' the whole of the tin from 
the field. 

'^As stated/ in previous reports, the future of the fieH, 
after the exhaustion of the superficial deposits, will de- 
pend upoo the economical workio^ of the ore deposits oc- 
curring in the country rock, and that can only be carried 
out by the admdssion of capital upon advantageous 
terms, so as tot laidmit of a proper system of scientific min- 
ing being inaugurated." 

IsoTJfiS UPON THB QrBBNBUSHBS TINFIELDS BY 

MB. A Montgomery, M.A,, F.G.S., Btatb 
Mining Engineer, published in the Report 
OF THE Department of Mines for tub 

YEAR iy08. 

'*The bedrock is very poorly exposed, but there ap- 
pear to be some three or four more or less parallel belts 
oi stanniferous granite running through the field on a 
course between north and south and north-west and 
south-east. As far as I could see they were not definite 
lodes, but rather oi the nature of stock works, that is, 
belts of the granite much altered by pneumatolytic agen^- 
cies, and impregnated with tin ore and tourmaline. The 
altered graaiite is very micaceous, with large scales of 
white to greenibh mica, but sometunes is also altered to 
a granular quartz rock, almost free from mica. Much 
tourmaline is present, often in large ciystals. The stock- 
work granite also contains small quartz veins, which oc- 
casionally seem oi sufficient importance to be called small 
lodes. Much kaolin and talcose and sericitic matter is 
present, the rock being very variable in its composition. 
It is very similar, in its essential characteristics, to the 
tin bearing rook of the well-known stockworks oi the 
Blue Tier in Tasnuania, with which I am familiar, and 
which tare regarded as portions of the granite country 
much altered by pneumiatolytic action, that is, by the ac- 
tion ol super-heated steam and hot gases while buried 
deep below the surface of the ground. This action is akin 
to that by which- most probatoly regfular tin lodes have 
been formed, but has affected a considerable mass of rock, 
instead of being confined to a lode fissure. 

"TTie general experience of stockworks is that they are 
of low grade on the whole, tibough containing numerous 
rich bunches and strinig^s of ore, and containing, in the 
aggregate, often enormous rfuantities of tin. Where they 
have become worn away at surface they set free large 
amjounts of alluvial ore, which readily becomes concen- 
trated, by natural agencies, to form important deposits. 
The distrSbutioti of tie tin in stockworks is usually very 
irregular, being sometimes right through and through the 
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rock, but iiu>re frecjUently in small veins and strings rami- 
fying irreg^ularly throu^ it. As a rule these veins are too 
irregular to be capable of being loUowed by mining*, and 
the i>roj)ositictt, froon & mining point of view, ncurrows 
itself down as to whether the tin-bearing rock will pay to 
handle ia bulfc. 

"The principal source of the tin ore raised at Green- 
bushes has been the shallow alluvial deposits which are 
fairly widely spread, having been worked in several some- 
^^iiat Hat gullies that traverse the field. The principal one 
is 'Spring Gully,' from which, with its branches, a large 
amount ol tin ore has been taken from very shallow work- 
ings. Much of the tin ore, however, is in cemented oxide 
of iron g^a^•el, and requires battery treatment to set free 
the tin. in other portions the 'wash* is clayeyi and soft, 
and puddling is sufficient to extract the clean ore. Occa- 
.sionAlly the ^wash* is buried under 10 to 15 feet of iron 
oxide gravel, as in Mr. Hattray's mine. At the head ol 
'Diimpliug Gully' thrre is also some fairly deep alluvial 
'wavih' reriuiring- underground mining, and some oi the 
<^laim*« in this deep and wet irrounU ha^'© been considera4>le 
producers of tin ore. This 'wtu^h* is mostly treated with- 
out difficulty, ']iy jjuddling without crushing. 'The Lady 
Rsth'T lease is at the head of the DiTmpling Gully, anrd on . 
it there is a deep hole, filled with water at the time of 
my visit, from which a considerable amount of tin ore has 
been extracted, until Ihe infhix of water became so great 
that it was not possible to continue with the plant tl)en 
availalile. The ground is still deep gfoing to the south- 
east, and it seems poBsille that there may be a run of 
deep ground gotog tbrough to the head of Salt Water 
Gully. Boring would be the quickest and easiest way of 
testing this deep ground. The 'Bunbury Gully' has Ibben 
f-hallow ground all the way dov^n, ax»d has been pretty 
well \^orked out ; but at the lower end there is a defposit 
or deep alluvial ground, through the Hard Graft an<l aH- 
'OTnirg claims, which appears to belong to an entirely 
older set ol alluvial deposits, and to be part of a *deep 
lead,* In this the •wash' is oomposed of larjjre well- 
rounded boulders, end the tin ore is much roundcidl and 
waterworn. Sotoie of it ib cemented with oxide of iron and 
requires crushing. I faad not time to more than look over 
the <Juni<ps of a f<*w of the claims in this part of the^eW, 
but Ihe evidence of a 'deep lead* was very obvious. It 
seemed to run across ihe course of the present valley, to- 
wards the Battler's Hope, and proenectinff alongr this line 
.eeems very desirable. 

"Tn a district vhiTh has prodncofl ssuch a quantity of 
tin ore from the shallow ground it is probable that auV 
f^een leads will Ve found to contain imr>ortaTit concentra- 
tions of ore also, and the tracincr of such deep leads 
therefore becomes a iratter of much consequence to 'the 
xvholrt <?if5trict. Tt is profceble that in the 'gntter' the lead 
will be nretty wet, and will ren^iire fairly good pumps for 
it«« drftinacre. 
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'*The Greenbushes field, though it has been a very pay- 
able one cfa the whole, is still very little aeveloped, and 
a« the 8h«bllow alluvial deposits are becominif nvpre o^ less 
worked out, will have to depend more and more as time 
goes on on the opening up of the deei^er alluMals and the 
stockworks. The possibility ol workiny the latter at a 
very low content in tin ore seems to be the n»ost import- 
ant problem to be solved, and on it will greatly depend 
the future of the district. There is a certain small aimount 
of data to go upon that indicates that there is a chance 
of hanctting these stock work deposits at a profit but a 
great deal of systematic prospecting has yet to be done 
before sufiicient proof would be forthcoming to warrant 
the erection of the extensive plant that would be neces- 
sary' to treat ore of very low grade successfully." 

*^*'The geological structure of the field is as follows : — 
T'he tops ami slopes of the ridges are covered by a thin 
compact capping of laterite, consisting of a mixture of 
bciaxite and limonite, the former usually predominttiing. 
In places a veiy pure iron ore is found, and has been 
largely ueed by the Fremantle Smelting Company as flux. 
This laterite is due to the concentration at the surface, 
by capillary upward movement of water solutions, of the 
alumina and iron oxide leached out from the underlying 
crystalline rocks. Immediately below the laterite these 
rocks are represented by clays (leached rook), formed iti 
ffitu, and these gradually pass into the crystalline grouxu) 
rock. The main niass of the latter is granite, foliated in 
places, and outcropping in the steep sides of the numerous 
g-ullies. It is typically coerse-grained and micaceous. 
Dykies of greenstone, in* places (as at the Cornwall Mine) 
altered to hornblende schist cut through the granite.. Two 
sairaiples of the uticrushed rock, one (7000) from Loc. 991, 
the other (5198) from Bunbury Gully, are both bronzite- 
diabases composed of plagioclase, augite, bronzite, horn- 
blende, and ilmenite. The primary ore bodies appear tc 
be either (1), highly foliated bands of granite (shear zones 
similar in structure and origin to the auriferous green- 
stone lodes of Kalgoorlie) impregnated with secondary 
cassiterite, topaz, tourmaline, etc. ; (2), albite pegmatite 
veins or dykes ; (3), quartz-tourmaline veins or dykes. 
Some veins also ol these types exist which are not tin- 
bearing at all. 

**The^ secondary ore deposits are of two types (1), Re- 
siduary deposits, including laterite and residuary clays 
and pands, representing rock decomposed tn Htu, and in 
which ansrular ore occurs in its original position. These 
are of minor importance ; (2), True alluvial deposits. The 
swampy flats and narrower stream beds are filled with a 
very variable thiclmess of true alluvial material. Some- 
time<« the alluvial ore is biiried to a depth pf 50ft. or 60 
ft,, and in places is of sufficient age to have become con- 
solidated into a hard ferruginous conglomerate. Mostly, 

• Geol. Sunr. Bulletin No. 30. 



18 

hawe^'er. the alluvial in under 20H. deepi and is composed 
of loose sand, clay, or low level laterite gra\'el. It is de- 
posits of tlus nature which have yielded hy far the greater 
portion of the tin output up to the present. Within the 
last two years, however, more attention has been paid to 
the lodes, and each month sees the acklition of mere mines 
to the list of those producing lode ore." 

Thb following Notbs arb by Mr. £. S. 
Simpson, B.E., F.C.S., Mineralogist and As- 

SATBR TO THB DBPARTMENT, MOST oP WHICH 
HAVE ALREADY APPEARED IN PRINT IN BULLE- 
TINS NOS. 6, AND 30, AND THE ANNUAL REPORT 
OF THIS DEPARTMENT FOR 1899. 

PRIMARY DEPOSITS.-The most important of these 
are the pegmatites composed essentially of albite and 
quartz, with or withomt muscovite, garnet, toiirmalinei 
topa/., orthoclase, taflitalite and cassiterite. The most im- 
portant of these deposits occurs within a belt of green- 
stone and greenstone schist. They are probably not dykes 
in the sense of being fissures filled by sheets of originally 
molten rock, but are more probably closely related to 
ondinary "lodes," being the result of hydro thermal ac- 
tion. The tin may have been introduced into them in 
vapour or solution of tin fluoride, which has been acted 
upon in the fissures by carbonate of lime, or even felspar, 
with the production/ of tin oxide and such minerals as 
topaz and tourmialine. Such deposits may be expected to 
extend to very great depths without diminishing in' ore 
value, the numerous srocJl veins found, near the surface 
coalescing td a large extent as depth is reached. 

Above the water level these veins are often highly 
micaceous and foliated to a considerable extent. At the 
South Cornwall mine a very micaceous and foliated lode 
composed of pale preen muscovite, quartz, topaz and 
coarse cassiterite yielded from near the surface what was 
probably the richest lodestufl yet raised on the field ; see 
specimen (4660) in the Geological Museum. A large speci- 
men (7198) from a depth of 130 feet recently receivw! from 
this irtine is a compact banded lode composed mainly of 
albite with quartz, tourmaline, topaz and cassiterite. A 
still more recent sample from a depth of 150 feet con- 
tained 1.09 per cent, of tin, together with a little arseni- 
cal pyrites. The average yield of ore from this lode has 
been 0.56 per cent, of metallic tin. A crystal of clean 
cassiterite from this lode was found to contain 76.9 per 
rent, of metallic tin, and to have a specific geavity of 
7.16. 
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Bulk samples from the Cornwall mine of a foliated ore 
composed of albite, touzmialine, miiscovite and qiiartz 
gas^'t assays of 179, 0.65, 3.46 and 1.09 per cent. ; these 
samples wese obtained from above the 150 feet level. 

A hig'hly micaceous lode in the Enterprise mine has 
yielded a fair amount of tantaiiie, vtot m/ra, 

SECONDARY DEPOSITS.-The denudation of the many 
tin-bearing lodes and other primary deposiits has led to a 
consideraJble concentration of ore in laterites, residuary 
clays and' sands, and in the true alluvial deposits of the 
swampy flats and water courses. In the residuary de- 
posits some of the or-e is very coarse, but in most of the 
seconaary deposi'ts is fine, being usually under one-tenth 
of an inch in diaaneter, though but little appears to be 
under one-sixtieth. 

Pure tin dioxide contains 78.6 per cent, of the metal, 
hut the native ore, ** tinstone'* or **cassiterite," invari- 
ably contains more or less chemically combined oxides of 
iron, alusndniiim, calcium and magnesium, so that clean 
cassiterite seldom assays over 74 per cent, of the metal. 
A coatrse fragment of clean alluvial ore from North Green- 
bushes was found to assay 71.6 per cent, of tin. All btdk 
lots of alluvial concentrates are invariably of still lower 
grade, owing to the presence of other heavy minerals 
which cannot be, or have not been, completely dressed 
out of them by the miners, lender ordinary circumstances, 
however, carefully dressed ore should not contain much 
less than 67 per cent, of the metal being free from all 
rasnerals with a specific gravity under 4.5. 

The chief constituents of the secondary ores at Green- 
bushes are quartz and clay, with lesser proportions of 
iron oxide and' tourmaline. These are all of low specific 
gravity, and therefore seMom ap])ear in appreciable 
amounts in the dressed ore. Accompanying^ the cassiterite 
are, however, numerous heavy mdnerals derived from 
the tin lodes and from the rocVs enclosing them. Ranged 
in approximately relative order of frequency these min- 
erals are ilmenite, zircon, rutile, magnetite, staurolite, 
jraihnite, tantalite, stibiotantsJite, kyamite and native tin. 
According to the efficiency of the dressing plant these 
minerals are present in quantities varying from traces up 
to about 40 i>er cent, in first grade concentrates and to 
^ per cent, in "seconds." 

In the accompanying table details are given with re- 
spect to several such concentrates so far as size of grain, 
component minerals and content in tin are concerned. 
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ILMENITE (titanate of iron) is usually mainly respon- 
sible for the low assay value of poor concentrates. It is 
possible to remove it by at l-east three different ways :— 
(1) By careful reconcentration by water of the first con- 
centrates, its specific gravity being considerably below 
that of cassiterite. A sample from Bonnor's claim was on 
my recomfmendation thus treated, and the grade was im- 
proved from 20 per cent, tin to 63 per cent. (2) By mag- 
netic concentration. (3) By sifting through a screen of 
about iO meshes to the linear inch, the coarser product 
thus obtained being mainly tin ore, the finer ilmenite. 

ZIRCON (silicate of zirconium) is very plentiful in 
most of the low concentrates. It is usually in very small 
well formed' crystals, colourless or rarely violet, y^low 
or light brown. Its specific gravity is only 4.6, so that 
method (1) above sihould separate it. Method (3) has also 
been found successful, the zircon being invariably miuch 
finer ^rained than the great part of the associated 
cassiterite. 

Ql ARTZ and TOURMALINE are absent from all care- 
fully dressed ore. The latter, being black in colour, is 
sometimes retain-ed in samples under the impression it is 
tin ore, and therefore not to be allowed to go off in the 
tailings. Much of the quartz is oi a peculiar smoky tinge 
and granular structure. 

Kl'TILE (oxide of titaniumj) appears to be plentiful in 
some claims east of the main ridge. It is dark brown in 
colour, sometimes very coarse, sometimes very fine 
grained. Its specific gravity being only 4.2, careful re- 
concentration should remove it. 

MAGNETITE is not very comanon. Reconcentration or 
magnetic treatment should separate it. 

STAUROLITE (hydrated silicate of iron and alu- 
minium) is occasionally seen in the ore.. Its specific 
^rravity is only 3.7, so it should not be difficult to re- 
move. In one part of the field concentrates consisting 
wholly of this mineral have been obtained ; see specimen 
(8453) in the Geological Museum. 

GAHNITE (aluminate of zinc). Small well formed 
octrahedral crystals of this mineral are to be seeri in 
Very many samples of ore. They vary in colour from 
pale to very dark green. Specific gravky 4.6. They are 
especially plentiful in a sample from Spring Gully (697). 
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GARNET and KYANITE (silicate of aluminium) occur 
in occasional fragments in the stream ore, the former 
bright red in colour, the latter colourless to blue. 

NATIVE TIN. From samjple (697) from Spring Gully 
ten small non-magnetic particles were picked out. These 
particles were partly rounded and partly flattened, and 
und^ the microscope were seen to be tin-white in colour 
with a roughened surface, in which were embedded grains 
of quartz, etc. They are sectile and dissolved readily in 
strong hydrochloric acid, yield iujg a solution which gave 
reactiions for tin but not for lead, zinc or iron. The par- 
ticles were undoubtedly metallic tin, which, according to 
Dana, has only been with certainty recognised in one 
other locality, viz., at Qban, in New South Wales. In 
bioth cases bush fires raging over surface exposures of tin 
ore may account for the origin of the metal. 

TANTALUM.— The two rare metals tantalum and its 
twin brother niobium, are nowhere found in the native 
state or in sulphides or other similar minerals. They 
exist always in combination with oxygen, and one or 
more other metals, the oxides having an acid character 
and giving rise to tantalates and niobates. They invari- 
ably occur in conjunction, replacing one another isomor- 
phously to a very variable extent, the niobate of a metal 
often passfuig by insensible gradations into the tantalate 
without chang^e of form or physical characters other than 
a corresponding gradual rise in specific grajvity, tantalum 
having an atomic weight double that of niobium. In the 
following pages therefore whemever a mineral is described 
as a tantalite it must be unaerstood that it contains 
niobium as well as tantalum, but that the latter is pre- 
sent in preponderating- amount, and »«'«« verna. 

The following are some of the heavy minerals yvhich, in 
mode of occurrence, appearance, and physical characters, 
closely resemble tin ore, with which they are often asso- 
ciated. As the determination of these minerals requires a 
certain amount of knowledge and apparatus not usually 
available in the bush, it is ad\'isable to forward samples 
to a qualified man to be tested. 

TANTA'LITE.-Tantalate of iron, FeTa 0-». Part of the 
tantalum is invariably replaced by nobium, and part of 
the iron by manganese. The variety Manganotantalite 
contains more manganese than iron. Tantalic oxide, 43 
to 86 per cent. Crystallised or massive, or in rolled 
grains. Black, opaque. Hard (6), brittle, G., 6.2 to 8.0. 
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STIBIOTANTALITE.-Tantalate and niabatc of anti- 
mony, sbs (Ts Nb) 2 Op. Tantaljo oxide, 40 to 55 per cent, 
CrystalHsed or massive, or in roUed grains. Grey, yellow, 
or brown ; semi-translucent to opaq«iie. Soft (5), brittle. 
G., 6.4 to 7.6. 

MICROLITE.-Tantaldte and niobate of calcium, Ccj, 
(Ta Nb) s0 7 Taiiialio oxide, 60 to 75 per oeat. Crystal- 
lised or massive, or in rolled grains. Grey, pink, yellow, 
or brown ; transparent to opaque. Hard (5.5), brittle, 
but much tougher than other tantalum ores. G., 5.2 to 
6.7. 

TANTALITE and STIBIOT ANT A LITE .-These ores of 
tantalum are of sufficient interest to warrant more ex- 
tended notice. The folliowing account of their occurrence 
at Greenbnshes is taken from Bulletin No. 30 :— 

*'The first discovery of tantedum ore in Australia was 
that of stibiotantalite in stream tin ore from Greenbushes 
by Messrs. J. J. East and G. A. Goyder, of Adelaide, in 
1693. This mineral had previously been looked upon by 
the miners as either 'resin tin' or scheelite. This mineral 
threatesied at that time to seriously depreciate the value 
of the Greenbushes tin, owing to its causing a contamina- 
tion of the latter with antimony. 

••[n 1900, at the lime when the author (E.S.S.) was 
examining some of the antimonial tin ores, with a view to 
sugi^sting a method of treatment, trouMe was again ex- 
perienced at Greenbufhes with a second class of concen- 
trates. Some apparently clean tin concentrates from eJ- 
luvial ground refused to yield up any tin, either in the 
assay pot or in the smelting furnace. Several samples of 
this mysterious -ore were forwarded to the author, and 
proved to be tantalite of the normal iron variety. 
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"Two ores of tantalum, tantalite and stibiotantalite, 
ha^e been worked on this field. AnalysoH of these are 
jriven below :— 
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'•Neither of these minerals is by any means common 
on the fieldB, to the southern half ci which their occur- 
rence is limited. Of the two, tantalite is by far the most 
plentiful. Tantalite has been found in tfUu in Bunlmrv' 
Gully, and t^> the head of the Moulton BrooV (Battler's 
Gully) m a highly micaoeons material (6506, 6375) 
which is probably the upper portion of an albite pegma- 
tite of the usual ti-po. In these it occurs in* comparatively 
coarse and very fine jyieces, devoid of all crj'stal faces, 
but ox^hibiting an ill-defined cleavage. Chiefly, however, 
it is Unown as waterworn pieces from the size of fine shot 
up to 131bs. in weight (1927) associated with' tin ore in 
the alluvial deposits of Bunbury and Floyd's Gullies. 

* 'Associated with the stream tantalite, but in much 
smaller and less frequent pieces, is the uniqaie mineral 
stMotantalttte. It is found at times forming thin veins in 
tantalite, of which it appears to be an alteration product 
due to the pas»ajg<* of antimondal solutions through cracks 
in the parent mdneral- It occurs also in waterworn frag- 
ments from the size of a pin's head up to about two 
inches in diattneter. Most of these consist of pure yellow 
or greyish stibiotantalite, but some consist of an iU- 
defined black core of tantalite surroun^led by the pale 



25 

coloured antimony mineral. It always exhibits more or 
less definite traces of crystalline structure, one cleavage 
bein^jr usually very distinct. 

"The recorded output of tantaltim ore is very small, 
viz., 2.46 toiiB up to the end of 1906. This, however^ is 
probably very ^ar short of the true total of ore raised, 
many comparatively snuall parcels ol ore never having 
been reported to the Statist. 

ENTERPKISE, M.L. 369 (14% acres).— This lease is situ- 
ated at the head of Bunbury Gully, extending across the 
main road to Bridgetown. Mr. Campbell, in December 
1905, described this mine in the following terms* :— 

"An opencut about 12ft. deep has been made on the 
west side of the road ; the upper seven feet shows a wash 
of tin and taatalite 16507, 6508, 6509) ; below this is 
kaolinised gneiss, containing a micaceous lode formation 
(crushed pegmatite E.S.S.), 18 inches wide (6506), slight- 
ly greenish in tint, but in places slightly ferruginous, car- 
rying particles of tantcdiie and tournmlinc from coarse 
dust to chunks one inch in diameter. A drive has been 
put in on the lode 30ft. The lode is seen for 18ft., when 
it tapers out, lyut the micaceous formation continuc«i and 
appeal's to be making again at the end of the drive. The 
strike of the lode is 32.3 degrees, and the underlay 22 de- 
uces to the so*ith-west. A shaft aboait seven feet deep 
has been commenced a few yard a farther south to reach 
this lode further on the u-nderlay. A pot-hole, one and a 
half chains north-west of the last spot shows a somewhat 
similar wash (6508)." 

Some large pebbles of alluvial tantalite (6507) from 
this mine are wholly or partially covered with a smooth, 
hard, and firmly adherent coating of ferruginous bauxite, 
as much as three or four nalHmetres thick in plad'es. 
This peculiarity is shared by the tin ore in other parts of 
the fidd. A fair amount of stibiotantalite has been ob- 
tained from this mine (7199). 

Mr. Campbell further states :- ** 

"A little tantalite is said to have been found in wash 
with tin on the next lease to the north, M.l.. 370, Wills, 
held by Alfred Seabrook, and a claim. No. 755, the Dill- 
McKay, held by Messrs. Hille & O'Farrell, adjoining the* 
east side of M.L. 369 ; and also in M.L. 379, Galtee-more, 
lield by Messrs. Marsh and Gait ; this is one mile south- 
westerly from the Green'S'imhes Well Reserve 1381 : it ad- 
joins Part of the south ?ide of M.L. 313, Battlers' Hbpe. 
A lode said to carry tantalite as well as tin has been 
opened up on this lease. It is a kaolinised peematite 
(6375)." 

• Wwtern Australia. Report of the Department of Mines for the Year I90ft. 
Pertli : By Authority, 1906. ♦• Loc, cit 
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GEOLOGY. 

In studying the geological characters of this tract of 
country one is handicapped, as in all the South Western 
portions of this State, by the ubiquitous laterite cap- 
pings, which n-ot only cover all the elevations, thus mask> 
ing from observation the character of the rocks, but also 
overlay the deep leads and often even the alluvium of 
the gullies. It follows as a natural conssequence that 
until this crust has been penetrated the actual character 
of the underlying rocks can only be surmised, and there- 
fore no definite boundaries can be laid down. It is true 
that near the base of the hillsides and fringing the allu- 
vium of some of the deeper gullies, and sometimes even in 
their beds, ontcrops of gneissic granite with diorite dykes 
are exposed, which lead to the conclusion that the whole 
of this belt ol country was com'^osed of rocks of the 
acidic t3rpe, intersected by stanniferous greisen, but this 
has not proved to be the case, since wherever sinking has 
been undertaken upon the tin-bearing belt, the country 
rock has proved to be of a basic character. 

This fact is supported by the composition of the super- 
incumbent laterites which, from their richness in iron 
along this central belt, clearly indicate their basic origin. 

CRYSTALLINE SERIES.— The oldest rocks exposed in 
this district, to which no age can be assigned, belong to 
this group ; they consist for the most part of gneissic 
granites intersected by bronzite-diabase and pegtmatite 
veins 5 later developments, however, have proved the exist- 
ence of a belt of basic rocks beneath the laterites follow- 
ing the main tin-bearing zone of the field. 

GNEISSES.— These rocks comprise by far the largest 
area, so far as oan be observed', since they are seen out- 
cropping along the gully sides or in their beds from the 
edge of the stanniferous belt to the boundaries of the 
field. 

They are in places intersected by diabase dykes, peg- 
matite veins and quartz reefs often heavily charged with 
tourmaline, and apparently constitute the oldest portion 
ol the crystalline series upon this field, but whether they 
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are of sedimentaxy or igneous origin it is impossible to 
state. 

These gneisses m places merge into dark-coloured mica 
schists, in which the mica is usually biotite, which gives 
the rock a black appearance, whilst the tourmaline quartz 
reefs pass into schorl rock. 

Tin in small qiiantities has been worked in this gneis- 
sic zone in the vicinity of pegmatite dykes, or at points 
where it has been transported by the stream action, 
otherwise they do not appear to be metalliferous. 

GREENSTONES.— Beneath the laterite which covers tho 
central ridges of this field, striking in a north-westerly 
direction, a series of basic rocks are met with in sinking. 
These for the most part, so far as exposed, consist of 
highly weathered hornblende rocks and mica schists, 
which, in the section exhibited in Mr. Elias's tu;nnel, ap- 
pear to be traversed along* their foliation by a series of 
diabasic dykes, these dykes are sometimes massive bron- 
zite-diabase extending upwards into soft altered country, 
but at others they are represented by a series of solid 
massive bouMers, whilst, in a further stage of decomposi- 
tion they appear as a chailn of rounded and much weath- 
ered botilders. 

It is impossible to determine at the present what class 
of rock these weathered basic rocks represent, bnt it is 
possible that they are diabasic, the foliation, weathering 
and disintegration being due to shearing and the subse- 
v|uent passage of meteoric water with accompanying hy- 
dration. 

At other points of this belt highly micaceous horn- 
blende schists are also encountered, but these usually 
occur in the proximity of dykes. 

DYKES.— Included within the limits of this greenstone 
area are belts of highly foliated granite, which are often 
of very considerable breadth ; they have not up to the pre- 
sent been penetrated beneath the zone of hydration, and 
in consequence they usually consist of kaolin with quartz 
and a little mica with, in places, bands containing large 
qiiantities of tourmaline and small qjUantities of cassi- 
terite, the whole being intersected or traversed by small 
stanniferous pegmatite veins. 

These pegmatite dykes which constitute the tin* matrix, 
like the foliated g-ranltes, have not as yet been sunk upon 
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into the unaltered rock, and, as a consequence, only 
weathered minerals can be examined, but, since they are 
the only members of this series which have so far proved 
to be of economic ^"alue, very considerable interest at- 
taches to them. 

They evidently represent the most recent of the cry- 
stalline series, for althougth they appear in places toJ have 
been cut through by the disbase dykes, it will probably 
be found upon more careful investigation that their fis- 
sures have only been suddenly deflected upon encounter- 
iBLfr these bars of hard massive rock. 

k Generally speaking, they consist of albite (felspar), 

muscovite or lepidV)lite (mica) and quartz, but the pro- 
portions in \^hich these mineral constituents vary is so 
considerable that the veins in places may consist almost 
entirely of felspar or in others of qjuartz, whilst at others 
largely of mica or two or more oi them in any propor- 
tion with such associated minerals as tourmaline, topaz, 
arsenical pyrites, cassiterite, stibdo- and ferro-tantalite, 
zircon, ilmenite and gold. 

Of these only the tonrmaline plays any important part 
as a rock-forming mineral, and it is sometimes by far the 
most conspicuous mineral in the vein, whilst at other 
times it may only appear as fine needle-like crystals or 
grain, sometimes being entirely absent. 

The pegmatites of this fiedd illustrate most clearly 
metosomatic action, and with a little trouble a complete 
series of rocks could be collected illustrative of the gra- 
dual transition from a pegmatite, composed mostly of al- 
bite, throiigh the greisen into a pure quartz specimen, 
which, when examined microscopically, still exhibits the 
granite structure, whilst tourmaline and cassiteri'te are 
the only associatled minerals which have so far been found 
to exist throughout the entire series. 

LODES.— Under this head are classed the pegmatite, 
greisen amd quartz veins which carry cassiterite in arpp^e- 
ciable quantities, they are met with along a greenstone 
belt which follows a course a little west of north, start- 
ing fromi a point about one mile from the south-east cor- 
ner of this field, and extending northward for a distance 
of four miles, or, roughly speaking, to the north side of 
Dumpling Gully, with an average width of about two 
miles if a few minor outlying patches in the granite area 
are not included. 
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They may be divided into three groups, viz., the Foli- 
ated Granites, the Pegmatites and the Quartz Veins ; the 
tirst two of these being distinct, whilst the last mentioned 
are in all probability only metosoraatic alterations oi the 
pegmatite dykes. 

The foliated granites are of the least importance from 
a lode-mining point of view, but at the same time they 
have played an important part in the enrichment of the 
alluvium, owing to the fact that the denudation of these 
large low grade bodies after long periods of stream con- 
centration have yielded' rich deposits of line grained tin 
ore, besides which these bodies are also often intersected 
by sm^ll veins of pegmatite rich in tin, or networks of 
these (stockworks), portions of which in the zon-e of 
weathering have been worked on alluvial ground near 
Xorth Greenbushes. 

The pegmatite dykes are roug-hly of three types, 1st, 
those which axe largely composed of white felspar ; 2nd, 
those of a red colour (ferruginous) and heavily charged 
with tourmalins ; and 3rd, those of a highly micaceous 
character. The first of these are well illustrated in the 
South Cornwall, where a largs dyke has been worked in 
the soft ground for a considerable length. The second 
class are more comanon at the Bunbury end, carrying tin 
in large crystals, tihe red colour being in all probability 
due to the decomposition of arsenical pyrites which has 
caused chemical reaction to take place upon the tourma- 
line,, which, althoug"h occurrin;g in large crystals, is usual- 
ly soft and friable, whilst the cassiterite crystals are 
usually dull and etched upon thin surfaces. 

At the surface these veins are very erratic in their 
behaviour, it being impossible to trace them individually 
for any length horizontally, but since they follow well- 
defimed belts of considerable extent, it is probable that 
Ihey are offshoots from a main body which exists at a 
depth. 

The mica lodes (greisen) are particularly well deve- 
loped in the Cornwall mine, upon which property one out 
of a series of three or four dykes has been worked for a 
length of several chains. 

The i|uartz or quartz tourmaline veins (altered pegma- 
tite) sometiones contain crystals of mica and cassiterite. 
One of these has been met with at South Green'bushes not 
far from the State Battery, and another to the westward 
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of Hester's troughs, but nowhere, so far, ha\'e they been 
proved to be of sufficient value to be worked profita'bly. 

Besides these definite veins, large tracts of sandy 
country of considerable depth, carrying tin and tourma- 
line in the form of minute grains throughout, are met 
with in one or two localities in close proximity to a not- 
work of quartz veins, which appear to represent altered 
tin-bearing pegmatites (stockworks). 

Although differing so greatly in appearance there is 
little doubt but that all of these dykes have a common 
origin, whether it be due to igneous intrusions into super- 
heated rock, or to deep-seated, hydro thermal action, is oi 
little consequence from an economic point of view, since 
whichever theory is adopted, their source being deep- 
seated, it is probable that the small and more numerous 
openings at the surface will unite at a depth into main 
fissures of greater size. There is no good reason to fear 
a decrease in \'alue, since not only were these fissures un- 
doubtedly filled from l>elow, but, owing to the insolubility 
of cassiterite no leached or /ones of secondary enrichment 
need be expected in, the upper levels similar to those met 
with in lodes carrying ores ol other metals, therefore 
everything points to a continiiancc of the average values 
downwards, with possibly an increasing size of the ore 
body if the smaller veins unite. 

LATERITES -This formation, as will be seen from the 
map, covers a very considerable area upon this field, not 
only hiding from view the geoloj;ical features of the coun- 
try, but protecting in a large measure the stanniferous 
deposits from thie denuding action of the streams. 

They are distinctly the result of rock weathering in 
nitu since not only may the character of the latter be 
determined by their composition, but the caps of lodes 
traced by the tourmaline and tin which still remains un- 
altered. Although the formation of laterites is supposed 
to be due to the weathering of rocks under a tropical 
and arid climate, we find in this State that they attain 
their maxifauim dtevelopiifient in the South-West, which does 
not fulfil these conditions, neither are there any indica- 
tions of it having been so during recent times, added to 
which the hilly character of the surface may be consid- 
ered to constitute conditions utterly unfavourable to de- 
posits of this class ; the natural conclusion is, thereJoxe, 
that the climate has changed materially since the beds 
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were formed, which assumption is supported by the evi- 
dence afforded by the deep leads, which will be dealt with 
later on. 

One very remarkable feature with regard to these de- 
posits upon this field is their occurrence, not only as the 
resuH oi the alteration of the Crystalline Series, but also 
of the older and socnetimes apparently the more modern 
allnviumsi, whilst it is not unusual to find beds of this 
material with alluvium both above and below tnem, thus 
clearly indicating periodic and zonal changes in the cli- 
matic conditions. 

The laterite deposits fere of economic value, other 
than road^making, for not only have they 3delded large 
(fuantities of tin oxide in the proximity of lodes or stock- 
works, but at one point a quarry has been opened and 
worked for ironstone flux for the Fremantle Smelting 
Works, 7,481 tons having been raised, valued at £4,629. 

These deposits vary in composition from solid and 
pure limonites to aluminous rocks almost destitute of 
iron ; they are often of very consideraible thickness, giving 
great tro«:ble to the miners, since they are so* tough that 
explosives have but little effect upon them, as a conse- 
qfuence they have to be penetrated by picks, hammers, 
and gads. In their detrit«l form these laterites form 
what are usually known as ironstone gravel, these con- 
sist of nodular clay ironstones of concretionary appear- 
ance, either intermixed with sand or earthy matter, the 
latter being most common upon the greenstone area' and 
the former upon the granites. They have been extensively 
worked in places for tin, l>eing treated as alluvial de- 
posits, and the tin separated for the mjost part by 
ground sluicing upon a fairly large scale on accoimt of 
their generally low value. This class of stanniferous 
gravels is directly derived from the disintegratifon of 
lateritic deposits resulting from the alteration of tin*-bear- 
ing lodes and stocbworks in «'<«. 

The onliy other economic purpose to which these 
gravels are applic d is road making, in which those of the 
^ore clayey nature are preferable, owing to their better 
Wndingl charact* r. 

There are also certain sandy deposits upon this field » 
^hich, although not strictly speaking laterites, still re- 
present the weathering •" «'<'/ of rocks destitute of both 
iron and alumina, therefore ^ although formed under pre- 
cisely the .same conditions, they lack cementation, since 
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no solulile bindinf^ material existed in them which could 
be drawn to the surface by capillary action. 

These deposits are of certain economic importance^ 
since they often contain fine grains of tin in small quan- 
tities through the entire rarass. Work was started upon 
certain of them upon an extensive scale just at the time 
when the value of tin ore fell, after which they could not 
be looked upon as payable, and in conseciuence work was 
discontinued, but it will doubtless be resumed at some 
future time when the price improves. 

These ssmd deposits are often of considerable thick- 
ness and usually contain a large volume of water, the 
sand, which is very fine and uniform in grade, often car- 
ries a small quantity of fine jrrains of tourmaline as well 
as cassiterite througiiout the entire mass. 

They evidently result from the weathering in situ of 
low grade stanniferous granites or stockworks, since no 
concentration has taken place, the tin being in as large 
(|uan titles at the surface as below. In the vicinity of 
these deposits, where the surface is not entirely covered 
with laterite, large qjiantities of small quartz fragments 
are sometimes met with, these are of that brecciated 
character which may be ta^en to indicate their pegma- 
titic origin, the only contained mineral apparent being a 
little tourmaline. 

As these fragments arc usually sub-angular or flakey 
in character, they in all probability result from the dis- 
integration of a network of veins of small size, and repre- 
sent the intermediate stage of decomposition between the 
solid rock and the sand deposits. 

ALLUVIUM.—These deposits are responsible for by, far 
the greater proportion of the tin that has so far been 
won from this field, and may be divided into two main 
groups, the first of wihich, or most ancient, being the old 
river courses or deep leads, whilst the second ai^ repre- 
sented by the existing water , channels. These latter must 
be for the most part of considerable antic^uity, since the 
tin-bfearing gravels are not usually met with at the sur- 
face, but lie at a depth of from 10 to 40 feet beneath the 
present stream bottom. 

The deep leads represent the old drainage channels of 
the field, whilst the character of the deposits contained 
clearly indicate very different meteoric conditions to 
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those prevailing at the present, since large deposits of 
shingle and boulders of considerable size have been trans- 
ported by the stream for considerable distances. There 
IS nothing to indicate any very material difference in the 
main points of the surface configuration, i.e., it would 
appear that the preseint higtiest point of the field was also, 
the highest during the period that these creeks flowed, 
but the course they followed, althoxigh radiating from/ it 
and varying considerably from those of the existing 
watercourses, are apparently draining in the same direc- 
tion towards the Blackwood River. It is quite possible, 
however, that the entire tract of country was much more 
elevated than at present and probably snow-capped dur- 
ing a portion of the year, which would cause heavy 
freshets after a thg^w, thus accounting for the scour which 
has carried shingle and boulders for considerable dis- 
tances. The exact course of these old streams is not 
juite clear, although a considerable time has been occu- 
pied in tracing them ; this is due to two causes, the first 
being that usually met with in similar cases, viz., recent 
denudation due to more modem streai^is having either 
intersected the oWer ones or obliterated all traces of 
them, often for considerable distaaices ; and the second, 
and that which gives the greater trouble, being the 
laterites which conceal considerable areas of these leads, 
thus necessitating a most careful inspection around the 
base of the entire sheet of capping in order to determine 
where th« lead again emerges. This work would be abso- 
lutely impossible without an accurate topographical sur- 
vey. 

The d€scription of these leads will be taken in the same 
order as the gullies to be mentioned later on, i.e., start- 
ing from the north with what will be described as the 
XORTHERN LEAD, which appears to take its rise 
tastward of the tow^n at a point a little above 
the head of the New Zealand OuUy, and travels 
in a north-westerly direction along the present 
course of that gully to Dumplin^: (^ully, from which 
point it runs in a westerly direction upon the 
south side of the present watercourse, crossing the main 
road a little south of the Government Battery. After 
crossing the road' it appears to take a sharp turn to the 
southwatxi, passing beneath the Recreation Ground, 
thence south-westerly through Locations 290 and 289 and 
then south to Spring Gully, which it crosses, travelling in 
a south-easterly direction upon the western side of (Paper 
l^ark Swamp to the head of Battler's Gully (Moulton's 



Creek), at which point it junctiocis with the Southern 
lead. 

The NOllTHERN LEAD has one main tributary, 
which may be called the CENTHAL LEAD, which 
takes its rise at the north end of the town upon 
a spur on the south side of Dumplkig Gully, cross- 
ing the main road just outside the town boun- 
dary, and nmning in a southerly direction to 
head of Spring Gully, which it crosses and follows its 
western bank, then turns sharply to the southward, cross- 
ing the gully and the road, passing beneath a later ite 
spur into Paper Bark Swamp, and so on to its junction 
>*ith the Northern Lead. 

me EASTERN LEAD in all probability rises somewhere 
about the head of Scandinavian Gully (which falls from 
the eastern side of the town hill), from this point it 
passed in a southerly direction, crossing Floyd's Gully i 
and so on upon the eastern side of the hills to the heaxi 
of Kelly's Flat, from which point its course trends to tihc 
south-westward, crossing the Bunbury Gully and junctibn^ 
with the Greenbushes Lead at the Bunbury Hole. 

The GREENBUSHES LEAD takes its rise at the head ci 
Floyd's Gully, and flows in a southerly direction along 
the western side of the Bunbury Gullj and, as before 
stated, unites with the Eastern Lead in the old Bun- 
bury lelise, from which point the channel sweeps first 
north-westerly through Elliott's old claim, then westerly 
to Cowan's Brook at a point called the Three C.'s, where 
it is joined by the Southern Lead. 

The SOUTHERN LEAD appears to have two 
branches, one of which flows in a northerly direc- 
tion from the southern boundary of the tin fi^<J. 
and the other which flows in a westerly direction 
from the Bunbury Gully along the course now fol- 
lowed by the Westralia Gully past Hester's Troughs, 
westward of which the two branches junction be- 
neath an extensive flat, from which they appear to flow 
in a northf-westerly direction beneath Poverty Flatx,to the 
Three C.'s, when they join the Greenbushes-Eastern 
Lead, from which point the combined streams assiunc .i 
northerly course to the head of Battler's Gully, where 
they unite in the deep ground beneath the laterite ridges 
with the Northern and Central Leads. 
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From this point the main channel apparently follows 
a south-westerly course upon the northern side of Moul- 
ton*s Brook (Battler's Gully) to its junction with Cowan's 
Brook, which it first crosses on the south bank, andl then 
turns back into the main channel, from which point it 
appears to have been completely swept away by the pre- 
sent creek for a distance of about half a mil©, where it 
ajrain appears upon the southern bank, which it follows 
to the junction of this giiUy with Norilup Brook. 

It then passes through the hill point at their junction 
and suddenly turns north, following up the course of this 
Brook upon the western side to its junction with the West 
Brook, up which it turns to the westward and passes out 
of the field beneath a laterite ridfee, to reappear again in 
the valley upon the other sid>e, eventually discharging it- 
self into the Blackwood valley. 

These leads are not stanniferous through their whole 
length, the tin being entirely confined to those sections 
in which these old watercourses have traversed tin-bear- 
ing granite, it therefore follows that the GliEKNBUSHES 
LEAD, which follows the strike of a series of rich stanni- 
ferous pegmatites carries persistently good values for a 
considerable distance, whilst other leads which cross the 
strike of these rocks, although extremely rich in* patches, 
contain sections of practically barren ground. 

The gutters of the NORTHERN, CENTRAL and 
EASTERN LEADS axe not as a rule very deep be- 
low the surface, whilst, owing to the fact that 
they are comparatively free from water, their ex- 
tent and value is practically known, the only sec- 
tions not thoroughly prospected are situated, 1st, 
at the crossing of Dumpling Gully by the main road 
and the Recreation Ground upon its western side, and, 
2nd, at Paper Bark Swamp upon the southern side of 
Spring Gully. The first of these is due to the combined 
iacts that a large quantity of water is met with at a 
shallow depth, that a large number of residential areas 
have been held since the early days of the field, ,and that 
the sports reservei cannot be touched, whilst the second is 
solely due to the water difficulty. Of these the Dumpling 
Gully Road Crossing and the Recreation Reserve sections 
may possibly be rich, as they are situated at the north 
i-nd of the main stanniferous belt, whilst that of Paper 
Bark Swamp afEorda greater promise as a lat^ low grade 
deposit, but may be rich if it is found that the stanni- 
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ferous granites which enriched 'Spring Gully extendi, in that 
direction. It is known, however, in places to carry tin 
in small quantities throughout the sand from the grass 
roots down to the water level. 

The richest portions of the NORTHERN LEAD 
are situated first at the upper part of Dumpling 
Gully, now being dredged by Mr. A. E. Morgans ; 
this ground has been worked continuously from the 
early days of the field, during which period it 
has been turned over several times, but since the 
work was carried out without system the dredge 
is still able to show a good return. This portion of the 
lead was alvr^ays considered to be recent alluvimn, as it 
followed the same course api)rox;imately as the existing 
stream, but since the two <leposits are separated by ^ 
thick layer of solid laterite this does not appear to be 
the case. 

Another rich patch occurs in Locations 289 and 290. 
whilst upon the north bank of Sjjring Gully a very rich 
patch of shallow ground has been worked, which repre- 
sents all tnat remains of the lead at this point, the bal- 
ance having been removed by the more modern stream 
which has here crossed it, cutting away the older and 
enriching itself from this secondary source. 

The CEXTRAI. LEAD was particularly rich at the point 
where it crossed the main road and again in the shallow 
ground upon the northern side of Spring Gully. 

The EASTERN LEAD is very intermittent in 
values, but the GREENBL'SHES ' LEAD, upon the 
other hand, is very constant and well defined for 
a length of about one mile. At the junction of 
these two lends tipon what was the old Bunbtiry 
lease, where Stinton made his first discovery of 
tin upon this field, is a large open cut about 15 feet in 
depth, from which a large body of rich free dirt was 
raised, but, owing to the large volume of water encoun- 
tered beneath this, no prospcctinj^ has been done recently, 
a small shaft has been sunk and a hole bored down for a 
further distance of 6 feet, when a large volume of water 
was cut, which at the time of exarrtination was, still over- 
flowing. Thjis clearly indicates that the laad had not Ween 
bottomed at this point, and since the upper sands proved 
to be so rich and' this area is situated in the very heart 
of the stanniferous belt, it is probable that a phenomen- 
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ally rich deposit will be met with when this gutter is 
bottomed. 

Very rich deep ground extended westward from this 
point, but, althouigh large boulders were met with in the 
wash, it still remains to be proved whether or not this 
is a true bottom. 

The SOUTHEKN LEAD has so far only been slightly 
prospected, owing to the sandy nature of the ground and 
the large volume of water met with, which causes *the sand 
to nin in as fast as the water is lovi'ered. It also appears* 
to be doubtful whether it is a true bottom from which 
the wash is being raised upon Poverty Flat ; this could 
easily be tested by sinking, and since the present bottom 
carried tin, if a deeper run exists it may prove to be very 
rich. 

At the Three C'.'s upon Cowan*s Brook the boulder 
wash similar to that met with in the Westralia Cully oc- 
curs, this also would point to a deeper run below the 
workings of Poverty Plat. 

From the Three C'.'s the lead passes under the sandy 
flat (to the- northward and under a laterite rid)pre, where it 
was cut at a depth of 96 feet 3 inches in two shafts, the 
surface lev^t of w-hicb is 70 feet above the bottom of the 
gutter at the Three C.'s, thus allowing for a fall in a 
northerly direction between the two j)oints of 25 feet. 

From this point in a westerly direction the lead is of 
little interest from an economic point of \iew, but it is 
interesting to note that its final discharge was only dis- 
covered through a shaft being simk.in West Brook, which 
encountered a heavy wash and so large a vohmie of water 
at a depth of 60 feet that it had to be abandoned, thus 
proving conclusively the existence of a main stream bed 
beneath this now blind gully. 

THE ALLUVIl'M OF EXISTING GULLIES.-As men- 
tioned above tim in payable quantities is rarely found 
in shalflow alluvium of the recent water channels, but more 
generally in older gutters lying upon the bed rock at 
depths varying from 10 feet to as much as 40 feet beneath 
them, owing, however, to the fact that these follow the 
Same drainage valleys they can only be classed as recent 
deposits. 
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The general character ol tkese deposits at the hcad^ 
of the gullies are alluvial flats, with a gradual fall tra- 
versed by a more or less defined creek bed ; lower down 
their courses, however, where the streams flow in deeper 
valleys, alluvial deposits are almost totally wanting, the 
stream bed often consisting ol a series of rocky bars over 
which, during the rainy season, the waiter falls in a series 
of miniature cascades. 

These streams, although they all appartfitly taice their 
rise from the same central point as the deep leads, and 
discharge themselves eventually into the Blackwood Val- 
ley, follow a more circuitous route, and must therefore be 
divided into two series, the first, or northern, group 
being tributary of the Norilup Brook, which passes out oi 
the field at the south-west comer, and the second those 
which feed Hester's Brook, which flows out at the south- 
eastern comer of the field. The first of these, which flows 
into Norlup Brook, are Boronia, New Zealand, Dumpling, 
Gifbney's and Spring Gullies, Cowan's and Moulton's 
Brooks (Battler's Gully), whilst into Hester's Brook flow 
Salt Water Gully, with its branches Scandinavian Gully, 
Floyd's Gully and Ke%'s Flat, also the Bunbury Gully, 
with Hs branch the Westralia Gidly. There are alsoi a 
number of gullies which rise upon the north and north- 
eastern side of the Railway line, but since these are not 
stanniferous a description of them will be omdtted. 

Boronia Gully is the most northerly branch of Norilup 
Brook, and drains all the northern portion of the field 
south of the Main Road, but, with the exception of one 
sandy patch at the junction of two of its biranches, it has 
not proved so far to be tin-bearing. 

BORONIA, M.L. 361 (20 acres).— This lease is situated 
at a considerable distance from any other mine, except 
GHaim 727 which adjoins it. It lies a<bout 1% miles north- 
west of Loc. 289. Its output has been :— 

To end of 1906 ... 5.05 tons ... £406 
1906 ... 6.37 „ ... 638 
1907 ... 5.46 „ ... 514 



Total ..16.87 tons £1,668 
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DUMPLING GULLY AND ITS TlilBUTARIES. 

Dumpling Gully, with which may be included its main 
tributary, New Zealand Gully, rises at a point to the 
north-eastward of the town at an elevation ol 980 feet 
s^ve the sea level, and after a westerly course of about 
« couple of miles it trends gradually to the southward, 
when it isi joined by Spring GuUy and its tributaries, 
after which the watercourse is then k<nown as Norilup 
Brook. 

At its head Duimpling Gully spreads out into sandy 
flats or swam>ps of considerable extent, ajtid receives 
several tributaries from the north. After crossing the 
main road these flow over crystalline rocks in a narrow 
.valley, the sides of which are formed by the extensive de- 
posit of ferruginous eonglomerate. 

* "About three chains west of the Hallway Station 
are a series of tin workings on the eastern face of a gentle 
slope, which dips gradually in the direction of Dumpling 
Gully. The section shows about two or three ieet of con- 
glomerate passing almost insensibly into sand, which in 
its tumi gradually gives plare to granite. The granite 
sand yield^ good prospects of very angular tin (1281), 
which must have had a local origin. 

''* About) three chains to tbe south of this is a vertical 
shaft, 16 feet in depth, showing the following section :— 
CoOgiomerate fifve feet, passing insensibly into sand 
(wash ?) of five feet in thickness, succeeded by a clay, into 
which the sand gradually passes, without any well-defined 
line of demarcation. A fair prospect of somewhat angular 
tin was obtained from the sand (wash ?). 

'*0n what was originally M.L. .82/519 two vertical 
shaits, 10 feet in depth, evpcse about five ieet of conglo- 
merate, which passes gradually into a coarse micaceous 
rock which carries sharp angular tin. 

'■'About ten chains due south of the lafctt-named locality 
three vertical shafts of unknown depth bottome({ on ce- 
ment, beneath which was cifiht feet of sand (decomposed 
granite) carrying" very ragged tin." 

At the head of the New Zealand Gully is the old Olym- 
pia, M.L. 48, which was: worked in the years 1899 and 1900 
when it yielded 1.20 tons of black tin valued at £101. It 



•A. Qibb MaiUand, OoTt. Omlo^ist. Annual Report Geol. Snir. Dept., 1890. 
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had been worked previously, but since no official record 
of production was kept until 181H> it is impossible to esti- 
mate what this' area yielded, whilst since IIHM) it has been 
held as claims of which no notice can be taken here on 
account of the labour involved. 

Lower down the fpilly is the lease which gives its name 
to it, this has since been held under various registered 
names. Output :— 

1899 New Zealand, M.L. 17 ... .SO tons £50 

1901 Caledonia Co., \r.L. 156 •2:2(^ „ 127 

1902 Do. do 10.00 ,, 558 

1903 (Ivv) Lajdy Esther Leases 

" M.L. mO) .331 7.00 „ 532 

1905 Do. do. ... 3.(M) „ 212 

(Returns now included in the Greenbushes Development 
Company, Ltd.) 

The* folio-wing leases are situated in Dumpling Gully :- 

HORAK'S M.L. 35 C12 acres) and M.L. 169 (20 acres), 
KORAN'S No. Ir NORTH (15 acres).— These are now 
held by the Greeobushes Development Company, together 
with a large number of other leases. They were previous- 
ly owned by the Westralian Stanneries, and still earlici' 
^^^^e independently heid. Pre\ioi.s to 1905, M.L. .35 pro- 
duced 188.35 tons of dressed ore, valued at €11,605. 

W.A. Mt. HISCHOFF M.L. 218 (20 acres).— This lies im- 
mediately south of the North fJreenbushes township. Spe- 
cimens of ore (688, 689) from this lease consist of a haro 
ferruginous conglomerate carrying a considerable amount 
of fine and coarse sub-angiilar tinstone. A third specimen 
(690) appears to be a much weathered granitic rock car- 
rying a little coarse angular tin ore. 

Previous to 1905 this lease yielded 5.38 tons of blaclt 
tin, valued at £342. Since that date it has been held by 
the Westralian Stanneries and the Oreenbctshea Develop- 
ment Company, and the returns lumped with those from 
other leases. (See belcw.) 

GLASGOW M.Tv. 375 (20 acres), lies a little north of 
Greenbushes township, and covers part of the ground held 
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previously as M.L.'s 76 and 112. A lode said to be 5ft. 
wide has been sunk on to a little depth. Of two speci- 
mens of lode stufE presented by Warden Geary to the Mu- 
seum in 1905, one (6617) fronu near the surface, is a peg- 
matite coonposed mainly of albite with tourmalins, quartz, 
muscovite, garnet, anfd a considerable percentage of tin 
ore ; the other (6518) from a depth of 30 feet is a quartz- 
tourmaline rock with but little tin. Some very angular 
ore (2019) collected in 1900 assayed 66.3 per cent, metal- 
lic tin. This lease has been reported to yield up to the 
end of October, 1906, when it became part of the Green- 
bushes Development Company's property, 1.54 tons of tin- 
stone, valued at £150. Of this, 1.39 tons were obtained 
from 206 tons of lode stuff. 

THE GREENBUSHES DEVELOPMENT CO., LTD.-This 
company has now secured a large area in this 
locality, which includes most of the previously mentioned 
and several others. 

It is being worked by a hydraulic dredge, the whole 
surface ^own to the bed rock being washed down by 
means of water played upon it from a nozzle, whilst the 
material thus disintegrated is elevated to the sluice boxes 
which are placed upon the top of the dredge, by means of 
suction exercised by centrifugal pumps ; the hopperitigs 
and cement masses being carted to the battery, where 
they are crushed in Krupp Ball mills, the tin being saved 
upon concentrating tables. 

The main valley consists of a large alluvial flat, Uut a 
few feet beneath the surface a solid bed of ferruginous 
cement (laterite) is encountered, which rests directly upon 
a kaolin wash some 3 or 4 feet in thickness. 

Some of the richest portions of this wash were worked 
in the earliest days of the field by means of opencuts, the 
water being drained from the excavation by long deep 
channels, whilst the soil and cement were stripped and the 
wash filled' into drays and carted to puddlers. Later on, 
when the large leases were abandoned, it was taken up 
as a niunber of small holdings, when the wash was mostly 
mined, but, owing to the creepy nature of the bottom, 
this was not only unsatisfactory but dangerous. 

More recently the majority of these leases were se- 
cured by the W.A. Stanneries Ltd., an English company, 
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who continued work upon th^ primitive lines adopted 
^nerally upon this field, but in spite of this they won a 
considerable -quantity of ore. It then passed into the 
hands of the present company, who eq^uipped it with a 
Pontoon dredge, a Krupp mill and tables, whilst a water 
supply was obtained by pumpinp^ from the Blackwood 
River, some five miles distant. 

It is quite impossible to estimate the qiuantity of tin 
won from this gully, but it may be quite safely assumjed 
that it exceeded 1,200 tons which at £70 per ton would be 
worth about £84,000. 

This area, although continuously worked ever since tie 
discovery ol the field, is by no means exhausted, owing 
to the fact that during the time it was held under small 
holdings the value of tin was so low that only the very 
richest portions of the w-ash paid to work by the primi- 
tive methods emjloyed ; added to this so much was lost 
on account of the treacherous nature of the ground. 

The present method of hydraulic sluicing by %he face 
makes a clean sweep of everything, the profits being 
made out of tnose rich patches either missed or lost by 
the original holders, whilst the lower value ground pre- 
viously unworked is also payable when treated upon this 
large scale. 

The tin in the deposit worked upon this area appears 
to have originateJ from .the disintegration and denuda- 
tion of stockworks, portions of which have been worked 
at a point near the Railway Station. These, owning to 
their highly weathered character, were supposed to be al- 
luvial deposits, b'lit a careful examination reveals the 
fact that within the kaolin mass small veins or strings of 
quartz fragments can be traced intersecting it in a more 
or less vertical direction. 

In this class of formiation the tin occurs in a highly 
crystalline form of a brilliant black, amongst which some 
most j>erfect octahedrons have been met with, whilst the 
tin from the true wash, althoiigh coarse and similar in 
character, is water worn. 

As before stated, it is impossible to compute the total 
quantity of tin raised from this area prior to the year 
1809, when the statistical register was first started of the 
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production of the baser metals, whilst since that date 
only the productdon . of the leases can be readily obtained, 
but even this demonstrates conclusively the richness of 
this tract of country. 

Production of various leases 424.19 tons £23,711 

W.A. Stanmeries Ltd. 109.33 „ 8,171 

Oreenbhishes Development Co., Ltd. ... 150.37 ,, 13,6^7 



Total 683.89 tons £45,549 



LITTLE WONDER M.L. 470 (8 acres appro x.).— Includes 
old aJUuvial claims 760 and 767, and is held by the Nickel- 
Kramer Tin Mining Co., Ltd. This comipany holds also 
M.L. 471 and has already ^ erected a considerable amotmt 
of crushing and concentrating machinery. The stannifer- 
ous material on M.L. 470 consists of wash and hard iron- 
stone conglomerate. The output during 1906 was 8.36 tons 
of concentrates, valued at €900, whilst in 1907 it was 1.60 
tons of ore valued at £95. 

NORTH JUNCTION M.L. 394 (154) (20 acres).-Near the 
westerly comer of this, under .5ft. of laterite, two shafts 
exposed a coarse micaceous granite carrying tin. During 
1906, this lease reported 0.05 tons of stream tin and 0.10 
tons of lodte tin, of a total value of £17, and previously 
45 tons for £28, making a total of .55 tons worth £45. 

GLADSTONE M.L. 337 (5 acres), is held in conjunction 
^ith Claim, 706 (2 acres). It includes part of old M.L. 7«, 
and adjoins the township on the north side. Output .— 

To endl of 1905 ... 24.13 tons £1,912 
1906 ... 8.0S ,, 821 



Total 32.21 tons .£2,733 



CENTRAL M.L. 296 (39^ acres), is situated upon the 
^aia Road at the northern boundary of the township, it 
has worked during the years 1905, 1906 and 1907, yielding 
\ 100.16 tons, worth £9,728. 
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The whole of the Dumpling Gully area is situated at 
the extreme north end of the main stanniferous belt, the 
bed rock is in many places sim.ply riddled by small til- 
bearing veins, quantities of which have been removed 
bodily when. in a weathered state and treated as aUnviua* 
The tin is of a brilliant black in most perfect octahcdnl 
crystals, assorted with smrall quantities of tourmaline aii 
contained in a kaolinised granite showing a little mica k 
places ; so far, however, no veins of sufficient value arf 
size have been discovered to be profitably worked inta 
the solid country. 

OLD SPORT M.L. 400 (5 acres) adjoins the south-west 
comer of Recreation Reserve 2687. The output durinf 
1906-7 was 1.50 tons of lode tin, valued at £150. In his 
original report on Greenbushes, the Government Geologist 
describes tJiis locality as a sandy flat flanked br lateriti 
rises, stanniferous granite much weathered being encoun- 
tered at a depth of about 12ft. 

From this point downward Dumpling Gully has so far 
proved to be barren in tin, which also lends colour w 
the suggestion that the portion first mentioned is ^ 
part of an ol<i watercourse, the existing stream havinf ^ 
no instance come in contact with the stanniferous rock, 
but simply flowed over the valueless upper bed of the oW 
rich lead. 

• **To the west of tlib main road, from Bridgetown « 
Dounyforook, a fairly well marked gully, heading in *^. 
tioo 290, enters Dumpling Gully from the south. Adjo* 
ing the northern boundary of this location, a aer^^^ 
shallow workings, only aibout 12 feet in depth, have <t^ 
tomed OB mjicaoeous granite, traversed by thin qu*^ 
veins. At the bottom of the excavations, the rock isJ ^^^ 
friable, owing to decomposition, though it has IJ-^ 
neither its individuality nor its ijeological identity • ^^j. 
matterial gradually passes upward into sand, which fi»^ • 
gives place to soil forming the surface of the S^^^, 
This decomposed granite yields in places fairly co^^^^^ 
angular tins and titanic iron. So far as operations'^ 
at present been carried, the tin ore seems to ^.*'°'^,j, 
trated at the bottom of that portion of the <lepp»i*^ L 
has undergone meet decomposition. On either side c4 
sandy flat which forms the watercourse, conglomerate 
the usual type prevails, and in some cases it covers 
wash (?) last mentioned. This conglomerate is in ^^ 
cases stanniferous, which is only what would be exp<^^ 
seeing that the formation beneath it is tin-bearing." 

• A . Gfbb Mftitiand, Gon. 0«olofl1st. A nniml Report Ocol. Barr. Dept* 1^' 
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LOCS. 289, 290 (once Bishop, Gibney's mine) occupies 
(ranitic and alluviAsd ground at the heads of two tribu- 
taries of DumpHng) Gully. This property has been a most 
consistent producer from the earliest days of the^ field. In- 
1890 the most extensive workings on this property, aikd 
those from which the most tin was raised, were situated 
about the middle of the area on the south side of a 
Swamp, where close to an ironstone ridge a gravelly wash 
carried a»b|out %th, of tin to the dish. Further into the 
swamp there was a'bout Oft. of sand, which carried about 
loz. of fine tin to the dish. Farther to tlie westward, in 
a little gniHy, a gutter about 15ft. wide was worked by a 
series of shafts and drives. In the sinking there was from 
5ft. to 6ft. of gravel cemented above the wash, which was 
here from 1ft. to 1ft. 6in. in "thickness, often carrying 
pieces of ferruginous sandstone very rich in tin, the whole 
^ash yieWing close up to lib. to the dish. The rock 
underlying this ground is a coarse granite. 

The total output credited to these two blocks by the 
Statist to the Mines Department is :— 

To end of 1905 ... 111.66 tons £9,156 

1906 ... 108.75 „ 11,110 

1907 ... 55.08 „ 5,624 



Total 275.69 toins £*25,859 



This is no doubt considerably short of the real total 
OM-ing to the fact that the statistics have only been kept 
m detail for a few years past. 

* '*An important tributary (Gibney's Gully) rising in 
J.ocation 289, enters Dumpling Gully about a mile and a 
fjUarter below Reserve 2687. The swampy flat at the head 
of the gully has yielded fair quantities of surface tin, de- 
rived no doubt from the underlying granite, which is ex- 
posed in the shallow shafts at the south-east corner of 
Lot'a,tion 289. About five chains west of the western boun- 
dary of Location 289, and near the aouths-east comer, a 
vertical shaft has been sunk to a depth of 20 feet, through 
LTanite of the prevailingf type, but, so far as I am aware, 
no tin was obtained. Ei^ht chains west from this a very 
shallow shaft has been pun/k, through the cone^loimerate to 
the 'jrranite. 

•^•Down Gibney's Gully, the width of the alluvium in 
the valley is not very great, but forms a narrow strip on 
^'ither side of the watercourse. 

" A. Gibb Maitland, Govt. Qeologist, Annual Report G«ol. Sury. Dept., 1899. 
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"At the junction oi the gully with the main water- 
<*our8e, Dumpling Gully » the country rock has chan^ 
and the granite is succeeded by vertical sclilstose rocks, 
which trml north-east aivd south-west. The schists are in- 
tersected by a dyke of gametilerous pegmatite (1243). 

••About 18 chains further down Dumpling Gully schis. 
tosc rocki are exposed on both bank's of the stream, they 
are inclined at a hinh an^le to the west and trend gener- 
ally north and south.'* 

SPRING GULLY AND ITS TRIBUTAHIES. 

*"*The head waters of Spring Gully take their rise at 
an altitude of nKnnf ft9f\ *■ - « ^\xf%x^ nea lAvel nnd wvt.li 
the exception of three brandies, two of which rise to the 
south o^ Bishop Gibney*s Freeholds, and the other to t?hc 
niorth o(f the 'Hiree C.'s I^asos, flows generally to the 
westward, with a fall of a^oiit 200 feet to the mile. 

••A great deal ol work has been accomplished in 
Spriijlf Gully, and more especially on the tribataries 
entering it from the north. 

•'An important branohi named Mulligan's Gully, taka 
its rise at the south-eeist comer of Location 289, and tra- 
verses granitic rocks and their debris for the whole of its 
length. Just oni the north side of the gully, and, adjoin- 
ing the north-west corner of an old lease (Peg 82/264), a 
gcKxl deal of suitace work has been carried out upon a 
decomposed granite. In places this granite is covered 
with a shallow coating of what may be called rain wash, 
formed by the disintegration of the underlying granite- 
This zone of decoimposition is in places phenomenally rich 
in tin, and has been extensively worked in MulUga^i's 
Gully, but tfcte official fiiriires, howe^ er, do not disclose 
the quantity of Wack tin raised from this gully. 

••^Close to the western boundary of an old abandoned 
lease (82/298), just below the outcrop of the ferruginous 
conglomerate,! and on the eastern side of Mulligan's Gully, 
four shall^ow shafts have been put do»wn, to depths var5'- 
inip from 8 to 30 feet, through a typical granite decom- 
pofiingi in the direction of kaolin. Theie is no record, 
however, of tin- having been found in euiy q|ua»tity in these 
f^haftp. 

"A good deal of surface work has been done in previ- 
ous years on the ground traversed by Mulligan's Gully, 
and a fair quantity of tin seems to have been obtained. 
The tin-bearing granite, underlying the shallow surface de- 
posits, is exposed in several ol the old head races. 



• A. Gibb MaillADd, Qovt. 0« logist, Annual Report Q«oL Snrr. Dept. 1890. 
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''At the head of tne gtilly is an old lease (82/244J 
A vertical shaft on Captain May's ground, 16 feet in 
depth, shows a 'tin Aoor' dipping at a low angle to the 
north-east. This floor had been followed, at the date of 
my visit, to the rise for a distance of aibout 30 feet to 
the south-east. The tin, wbiich is associated with tourma- 
line, quartz, and a little inica, is confined to a zone of 
about one foot thick, met with at the bcttotai of the 
shaft. The tin-bearing matrix is a decomposed granite. 

•'A great many old workings are situated on the 
ground lying between MuUigan'fi Gully and the main head 
of bpring Gully, but by far the larger majority were in- 
accessible, but « few modem prospectiiig shafts enabled me 
to ascertain something of the nature of the deposits in 
the vicinity. The surface of the jrround is covercKJ with 
the ferruginous congdomerate which itself carries (a.? is 
only to be expected from its mode of origin) a certain 
quantity of tin, which, however, is not evenly distributed 
throughout, but seems to be concentrated in certain iso- 
lated patches. 

•'A shaft (Keleher's), 20 feet in vertical deptSx, was 
being sunk on an old lease (82/283) alongside the northern 
bouiriary of 82/237. The first five feet of sinking was 
through conglomerate, and thence thrc^u^ a decomposed 
granite, which at the bottom of the sliaft was found to 
be traversed with small cfuartz \eins. 

"About two chains to the south of this a similar sec- 
tion is exposed in Love's shaft, which had attained a 
depth of 17 feet. • 

"Two and a half chains further south are two shafts 
<m Sugar's ground. The northernmost shaft was aboiut 16 
feet in depth, and exposed little else than rain wash, 
which yielded very good prospects of tin. The southern- 
most shaft has been carried down to a vertical depth of 
13 feet through rain wash and decomposed granite. Thin 
seams of tin occurred just where the granite appeared to 
be least decomposed. 

"A shaft was being put down by Captain Keheler to 
the west of these last mentioned, on an old lease (82/256) 
with the object of intersecting one of those 'tin floors' 
which previous observations ha\'e shown to occur in the 
granite of this neighbourhood. The shaft had been car- 
ried down to a depth of 20 feet vertically to^Iow the sur- 
face, through a friaWe deconuposed granitic rock. The 
•wash' consists of subangailar fragments of the const itu- 
•ents of the graoite, and fragjnents of tourmaline crystals. 

"In addition to the above a good deal of tin is beiag 
derived from a deposit formed in the existing valley of 
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Spring Gully. The deposit consists of two distinct por- 
tions :— 

(a) An upper or "free dirt,'' i.e., loose gravel ; and 

(b) A lower stiff "clayey airt," containing irre- 

galar baxKts of detrital tin. 

''The free dirt, which varied from one to three feet in 
thickness and about 18 to 20 yards in width, proved ex- 
ceptionally rich in tin. Apparently the previous holders of 
the ground never touched the lower wash. 



"This portion of Spring Gully has proved exceptionally 
rich, and no small portion of the stream tin has been de- 
rived from the denudation of the tin-bearing granite oc- 
curring in Location 289, and the ground to the south. 
From the fact that Spring Gully, just at the junction of 
Mulligan's Gully, traverses the southern contijiuationl of 
this granitic belt, and has cut down into it to some con- 
siderable depth, it is not ftt all unreasonable to expect 
that a system of judicious prospecting would lead to the 
discovery of tin veins or lodes in the granit/e itself. The 
physical character of some of the tin shows that it can 
only have been realised from the parent rock^- in cloi* 
proximity to where it is at present found." 

From this gtilly a very considerable quantity of tin 
ore has been taken, probably as much as a quarter of the 
total production of the field, but since there are absolute- 
ly no means avaHabde for , accurately ascertaining the 
quantity won from this locality prior to 1899, whilst 
since that date until quite recently most of the stanni- 
ferous ground has been held as registered claims, the 
compilation of statistics with regard to the output from 
this area would be next to impossible. 

Altho^h extensive patches of very rich alluvial 
ground have been worked the primary deposits, whether 
lodes or stockworks, from which the tin has been derived, 
have not up to the present been discovered. 



The stanniferous deposjits of this valle}- are of two or- 
ders ; 1st, those of the older stream beds which at the 
present time are met with at a higher elevation than the 
recent alluvium, and are characterised by their cemented 
nature, whilst the 2nd, which are only met with in the 
existing gullies, appear to be derived directly from the 
denudation di the former, since it is only at and below 
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those points where the older water channels appear to 
have cross^ the existing valleys that patches of con- 
siderable enrichment occur. 

The tin has a distinctly water-worn character, that in 
the modem stream bed being as a rule in finer grains 
than that in the older cemented wash, but it is all of a 
high grade. 

Like DumpHng Gully, this area has passed through 
all the various stages, from large holdings in the early 
days of the field to small holdings later on, 'but evientu- 
ally when these became non-payable upon this scale, they 
were again absorbed in large leases upon which the wash 
is being worked upon a larger scale, good, bad, and in- 
difFerent passing through the boxes, aJnd in consequence 
little of value wUl be left when the dredges have passed 
over the ground. 

Besides the rich deposits before mentioned a very con- 
siderable extent of low grade sand appears to extend 
from the south side of this gully, which is called Paper 
Bark Swamp, thfis it was intended to sluice a short time 
ago, but, owing to the sudden fall in the market value of 
tin, operations were suspended. 

There are apparently two old stream beds which cross 
this valley, both of which have been worked and proved 
to be^rich upon its northern bank, but so far they have 
not been prospected to the southward, owing to the large 
volume of water encountered in sinking and the lack of 
pumping appliances to cope with it ; now, however, as 
there is a very large quantity of this class of plant upon 
the field they could easily be tested. 

Mt. PLEASANT M.L. 471 iiO% acres approx.). -Includes 
old M.L. 244 and Claim 652. Held by the Nickel Kramer 
Tin Mining Co., Ltd. The tin-bearing material consists of 
a wash and an ironstone conglomerate requiring crushing. 
It has been worked on a small scale for many years by 
opencuts, and by means of 40 or 51) shafts, which reached 
bottom at from 15ft. to 30ft. The recorded output from 
this ground is :— 

To end of 1905, M.L. 244 ... 36.45 tens ... £2,995 

1906, M.L. 244 ... 7.85 „ ... 801 

1906, CI. 662 ... 1.56 ,, ... 155 

1907, M.L- 944 ... 2.92 „ ... 266 

Total 48.77 ,, ... £4,217 
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CLAIMS 606 (22 acres) and 700 (32)^ acres).~These Uc 
immediately below M.L. 471, occupying the head of the 
main channel of Spring. Gully. Outputs :•— 

1906— CI. 808 21 -90 tons ... £3,06S 

CI. 700 58-35 „ ... 5,928 



CLAIM 318 (28 acres approx.)4 known as the old Sprin^p 
Gully, or Sindair^s Claim.— This is one of the oldest and 
most productive alluvial claims on the field. It occupies 
a narrow strip of the main gully for a length of % mile. 
The deposit in this claim consists of two distinct por- 
tiotis, an upper or "free dirt," and a lower, or "stiff 
clayey dirt.*' The former was loose and' gravelly, being 
composed of fine and coarse quartz (694, 695) of a some- 
wihat violet tinge, and granidar structure very t)rpical of 
Greenbushes. It was from one to three feet thick, about 
18 to 20 yards wide, and proved 'exceptibiially rich in tin. 
The latter consisted largely of a stiff white clay (1633) 
containing irregular bands ol fine cassiterite associated 
with garnet, zircon, tounnaline, and gahnite (zinc spinei) 
in irregular grains and wel Wormed crystals of all shades 
of green (697). Occasional small pieces of metallic tin are 
foftind in the wash. These have probably been reduced 
from surface ore durkig bush fires. In 1890 the wash car- 
ried about lib. of tin in the dish, whilst in some places in 
the head ol the gully very rich pockets of wash were met 
with from 6ft. to ICtft. in depth. Up to that dteite about 
50 tons of tin had been sent away, and about as much 
more was expected from the dirt already raised, which 
would be washed out in the following winter. It was a 
wonderfully rich claim, and about the easiest to work on 
the whole field. This area is now being worked by a 
dredge, and is owned by Mr. Frank Moss. Mr. A. Gibb 
Maitland considers that a large proportion of the stream 
tin in this claim vi'as derived from the tin-bearing granite 
a<bout the head of Mulligan's Gully, this is quite possible, 
the tin beiusr carried to Spring Gully by the deep lead 
which crossed it. 



Of the actual output of this claim no complete record 
has been kept ; the following figures appear to be the only 
ones availa^bSe :— 
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40.00 tons 


... £1,600 


21.76 „ 


... 2,065 


No returns 


available. 


7.86 tons 


... £386 


5.45 „ 


368 


H.82 ., 


... 1,041 


17.80 „ 


... 1,277 


30.95 n 


... 2,736 


23.36 „ 


... 2,518 


161.97 tons 


... £11,991 



Previous to 1899 

1899 

.1900 

1901 

J1902 

1903 

1904 

1905 

1906 

Total ... 



CLAIM 758 (6 acres approx.) is situated in Mulligan's 
Gully. Output— 1906, 0.40 tons, £43. 

STAN-HOPE M.L. 387 (10 acres). -On lower end of south 
branch of Spring Gully, includes part of old M.L. 87, Sin- 
clair's. Output— 1906, 6.53 tons, £704. 

M.L. 460, etc., -now held by the Stanhope United Leases 
Sjpriiig Gully Dradgc, embraces nnost of the groujnd origin- 
ally held by Sinclair. This company, by the means of a 
dredging plant, have during the last year obtained 10.72 
tons of tin ore from this creek bed, which was valued at 
£828, which brings the total up to over £27,000 worth of 
tin from this ground since 1899. 

CLAIM 684 (4 acres approx.) is on the north end of 
Paper Bark Swamp. 

In addition to the leases and claims mentioned above, 
the whole of the lower part of Spring Gully and the val- 
ley of Norilup Brook is held under lease or claim. From 
the latter the Norilup Tin Mining and Dredging Co., Ltd., 
obtained 2.13 tons of tin ore in 1908, valued at £151. 

The old HOMEWARD BOUND and KEDRUTHE leases 
which w^ere sittmted upon the northern bank of Spring 
Cully close to the old Spring Gully claim, are recorded to 
have 3deld«d 26.92 tolns of tin from cement wash, which 
realised £1,899. 

BUNBLTRY GITLLY AND ITS TRIBUTARIES. 

The Bunbury GuUy rises at an elevation of 990 feet 
a'bove the sea level upon the main Bridgetown Road at a 
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distance of about 50 chains south-west from the town. It 
flows in a south-south-east direction, falling at the rate 
of about 200 feet to the mile. It was called the Bunfbury 
Gully, and the south end of the field the Bun1t>ury End, 
not because it was the end nearest to the town of that 
name, but owing to the fact that the original tin dis- 
covery made by Mr. Stinton is located here, which was 
first worked by the Bunbury Syndicate. 

It has two main branches, which flow into it from the 
western side, the northernmost of which is called Elliott's ' 
Gully, and the southern the Westralia Gully. 

Within this valley tin ore has been obtained from 
lodes, from deep leads, and from more or less shallow 
alluvium. The stream ore here is not so pure as in the 
valleys previously described, lodes and leads carrying 
tantalite and stibio tan tali te having been located at the 
head of this valley, and these minerals contaminate all 
the dressed tin to a greater or less extent. Near the 
head of the valley a little water-worn gold has frequently 
l)een encountered in the tin concentrates. 

• "It is flanked on either side by the ironstone con- 
glomerate, and where not concealed by alluvial deposits, 
the ^anitic rocks make their appearance beneath it. 

*'The country will be best described by taking the sec- 
tions exposed in the viarious cladms in ^geographical order 
from north to south. 

**On the summit of the saddle whioh divides the waters 
of Bunbury Gully from those falling into Salt Water 
Creek, two shafts haa been put down on Messrs. Brook 
& Barrat's claim. The depth of the shafts was a»bout 10 
feet ; the section in the shafts show first about two feet of 
ironstone conglomerate, succeeded by a cement composed 
of rounded and subangular pebbles, quartz, tourmaline, 
and other decomposed products of a granitic rock. The 
cement re^ta on. a fairly defined clayey floor. The com- 
ixment lobbies of the cement do not possess those charac- 
ters which point to their having^ been mechanically rounded 
hy water ; the deposit would seem to be talus or cliff 
debris. The cement is tin-bearingr, the ore being probably 
deri\-ed from the disintegration of the tin-bearing granite 
in the vicinity. 

"At the actual head of Bunbury Gully, two other ver- 
tical .«ihaftR have bjeen sunk to a depth of 11 feet vertically 
l)elow the surface, on what is known as McDonald's clainn. 



• A.Gibb Maitland, Gort. Geologist, knwud Report Qeol.Saryey Dept., 18W. 
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Both shafts penetrated a variable thickness of ferruginous 
conglomerate, which forms a superficial ccyvering to the 
ground. The so-called wash is nothing hut decom(>osed 
(frainite which yielded fair prospects of tin. 

**The ground known as Giblet's lies just near the head 
of Bunibury Gully. The section in the main shaft shows 
about six feet of the ubiquitous conglomerate beneath 
which a decomposing granitic rock continues to the bot- 
tom, of the shaft. At a depth of 14 feet from the surface 
is abcmd of ru'bble, containing part/ially rounded boulders 
and pebbles of tourmaline and (quartz. This rubble or 
wash, which contains tin disseminated through it, rests, 
without any very distinct boundary, upon a clayey bot- 
tom, evidently granite decomposing in $itii. 

"Gold has been found a^isociated with the tin, both by 
the previous a«id present holders of the ^ound. 

"Several old workings exist upon the ground, but, 
owing to their inaccessibility, very little information in 
connection with them ib available. An old shaft lying 
arbout 13 feet to the east of what is known as Selborne's 
okl shaft, shows that the wash is only about three or 
four feet from the surface. The section in this €Uid Gib- 
let's shaft shows that the 'wash' is not a wash within the 
usual acceptation oi the term, ibut would be best described 
Ify the term 'rain wash' rather than genuine alluvium. 
The deposit owes its preservation to being covered with 
a later formation. 

"Adjoining the north-^ast corner of Reserve 1381, a 
shaft has been put down to a depth of about 12 feet. The 
sinking exposed four feet of modem alluvdum, and the 
remainder a kaolinic rock with white mica and tourma- 
line ; the rock is evidently a decomposing granite. A few 
yards to the west, on the lower slopes of the valley, a 
nine-feet shaft encloses an ironstone rubble of about four 
feet in thickness, resting upon decomposing granite." 

"HAMEL and SMITH'S CLAIM.-Some distance 
lower down Bunibury Gully, and on the southern wall oi 
the valley, a series of shafts ha^e been put down to vary- 
ing depths. Tliese shafts disclose the underground struc- 
ture of the country. Two vertical shafts of about 30 feet 
in depth are connected underground. 

"In the worki^gp a well-marked 'tin floor' underlies a 
comparatively low an^le to the west. The material form- 
ing the 'floor,' locally spoJien of as 'waish,' is about 2ft. 
6in. m thickness, and consists of mica, quartz, a little 
tourmaline and tin. The deposit in all probability repre- 
sents the decomposed portion of one of those tin-bearing 
veins by which the granite is reticulated. The most 
southerly shaft on the claim, at a slightly lower altitude, 
has a depth of afebait 20 feet, &ad the 'wash' only one 
foot in thickness. 
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"Some little distance to %ht south seven other shafts 
have worked a similar deposit. 

••On KRAMMER'S CLAIM a vertical shaft, 34 feet in 
depth, intersected a decomposed 'tin floor* of from thi^e 
toi four feet in thickness. This floor has a ^^radual dip to 
the south-west. Tlie dero^it ('wash*) is very rich in tin, 
the ore being- often rounded or subaugtrlar (1823). In 
that portion of the property which lies close to the bank 
of the gully, very sharp, bright, angular tin (12384) occurs 
at a ver>' short distance beloiw the surface. The ore must 
have been releasea from its parent source not far from 
where it is at present found. 

**0|n the western bank of Bunbur>' Gully, and opposite 
Bench Mark XXIII., is a \\ater shaft some 30 or 40 feet in 
depth. Tthe shaft was inaccessible to mc, but, judging from 
the nwterial lying at grass, the ^inking was through a 
very decomposed micaceous granite. 

*• Further to the south-west, and on the western bank 
of the gully, three shallow shafts have been put down. 
The most northerly of the three shafts, about 10 feet in 
vertical aepth, showed a few feet of oement rubble, parti- 
aliy consolidated, succeeded by about three feet of 'wash' 
containing a high percentage of tourmaline. The most 
westerly of the group was about 20 feet in depth, asKl 
passed through no wash, but merely pierced a clayey de- 
composition product of a granite. 

"On the eastern side of the main road to Bridgetown, 
on what was originaily M.L. 82/76, a shaft has been put 
down to a shallow di^pth upon a tourmaline dyke, which 
was met with beneath the conglomerate at a depth of 
about five feet below the surface. The overlying conglo- 
merate contains detrital' tourmaline, which led to the dis- 
covery of the dytap. As exposed in the workings, the 
width of tJhe dyke is about 2 feet (S inches. The strike of 
the dyke is generally north-west, with an underlie to the 
south-west at angle of about 70 degrees. The tourmaline 
is enclosed in a ferruginous clayey matrix, which contains 
occasional patches of quartzoee material. Evidently the 
dyke will prove to be one of the felsitic family. The dyke 
yieldea a smell quantity of very angular tin associated 
with large quantities of titanium. An assay of a sample 
(1376) yielded in the official la4?oratory 1.97 parts per 
hundred of metallic tin. The tourmaline carries a small 
prof^ortion of tin. The dyke is Vno^-n as the Amanda 
Lode. 

"What is apparently a parallel lode is exposed some 
little distaooe to the north, on what was known as PA- 
RICH & ARMSTRONG'S CIAIM, beneath a ccrrer of 
about three feet of cement. 
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' * A bore was put down ' to* a depth of 59 feet in the 
alKivial flat, on the banks of Bunbury Gully, to the east 
of the Amanda. No record appears to have been kept of 
the strata pierced, except that a vei:y hard rock was met 
with when operations ceased. From the general features 
of the district it is quite evident that the alluvium^ can- 
not be very thick, but that the greater portion of the ma- 
terial lying a'bo've the hard rock is merely the decomposi- 
tion product of the rocks beneath. Some chains further 
down the gully another bore, known as * Webb's,' was car- 
ried down to a deptht of 39 feet below the surface. It is 
stated that alluvial deposits of 17 feet in thickness rested 
directly upon a bottom of decomposed country. No furtlher 
particulars are available with reference to the bore." 

ENTERPRISE' M.L. 369 (14% acres approx.) lies on the 
main road near the head of the goiUy. It includes a small 
portion of old M.L. 140, Acme. In December, 1905, Mr; W. 
jy. Campbell reported on this lease, which is chiefly in- 
teresting as being a producer of tantalite as well as tin 
ore, as follows :— 

* ''The principal one is M.L. 369, the Enterprise held by 
Messrs. Jones, Grey, euid Marsh, and is on the main road 
about three-quarters of a mile south of the post office. An 
open-cut about 12 feet dee}) has been made on the west 
iiide of the road ; tbe upper seven feet shows a wash of 
tin and tantalite (6507, 6508, 6509) ; below this is 
kaolinised gneiss containing a micaceous lode formation, 
18 inches wide (6506), slightly greenish in tiait, "but in 
places slightly ferruginous, carrying particles of tantalite 
anu tourmaline from coarse dust to chunks, one inch im 
diameter. A drive has been put on the lode 30 feet. The 
lode is seen for 18 feet when it tapers out, but the mica- 
ceous formation contirfues and appears to be making again 
at the end of the drive. The strike of the lode is 323 de- 
grees artd the underlay 22 degiees to the south-west. A 
shaft, about seven feet deep, has been commenced a few 
yards further south to reach this lode further an the under-, 
lay. A pothole one and a half chains north-west otf the 
last spot shows a somewhat similar wash (6508). Sam- 
ple (6509) is the washed ore, ready for the market. This 
lease yielded 3.67 tone, worth £284." 

*• "On what is known as McNESS'S CLAIM, near the 
head of Bunbury Gully, a shaft has been put down to a 
depth of 28 feet, and work has been carried out upon the 
residuary gravels, of apparently somewhat low grade. A 
8aan«>le of the dressed ore (2508) presented to me by the 
owmers, assayed 53.6 per cent, of metallic tin. A sample 
of the dressed ore from the adjoining claim, held Uy 
Messrs. Smith and Jones, yielded a very low return of 
metallic tin, viz., 41.7 per cent. (2513). No observations 

• W. D. Ommpbell, Aaiiitant Oeologiat, Annual Report, Qeol. Surr. Dcpt. lOOft- 
•• A. Qibb Maltland, Qon. Geolofflit, Annaal Report. Geol. Surv. Dept. 1900' 
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baive yet been made as to the cause of this low assay 
value. It is, however, worthy of note thet the ground in 
the imiraediate vicinity of the above mentioned properties 
has yielded relatively large quantities of the mineral tan- 
talite, a- niobate and tantalate of iron and manganese. Tt 
may therefore be to the presence of this mineral that the 
low assay value of the ore on the claims above mentioned 
is due. Lower down in Elliot's Ciully, on the groixnd hefd 
by Messrs. Brayney and Brennan, the tin ore was found to 
be associated with tantalite, strbiotantalite, ilmenite, 
gaitkets, and zircons.*' 



From this gully has been won a very considerable pro- 
portion of the tin production of the field, but since it has 
been almost entirely held as claims it is almost impos- 
sible to arrive at even an approximate estimate ol the 
quantity. 



Pour classes of deposits have been worked, first the 
alluvium of the existiii^ creeks, secondly that of the older 
stream' bed which occurs as a defined j?utter upon the 
western bank, running practical]}^ parallel to the present 
gully, thirdly, lode shedding upon the bank between these 
two, and also a patch of gravel upon the eastern bank 
near the junction of the Bnnbury with Elliott's Gully, and! 
fourthly the tm-^bearing- p€;gmatite dykes. 



Of the yield from the first class, as stated ajjove, thera 
is practically no record, and from the second only in the 
case of Nelson's old lease, which were held later on br 
llilworth and Kramer, and now as the King Tin r^eases. 
are any rettirns a\'Tiilable. 

Since the year 1«^1H), when first records were kept, thes^ 
leases have yielded 97.56 tons of black tin north £7,462. 

So far no payable lodes have been discovered upon the 
western side of this gnlly, althoug'h small granite veins 
rich in tin have been encountered beneath the alluvium, 
upon the eastern side, however, there are numerous veins, 
bxit since these are as a rule very erratic and of small 
size, little work has been done u)>on them below the 
water level, whilst the portion of the weathered rock 
raised has been treated as alluvium. 
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* <* HAPHAZARD M.L. 147.— Two shafts ooiroect«d by a 
crosscut at 60 feet from the surfaoe have been put down 
upon what has been regarded as *lode matter.' Shaft No. 
2, having been timbered to within a short distance of the 
bottom, prevents the sertion of rock pierced beijug ex- 
amined. The foot of the shafts shows a decomposing tour- 
maline bearing gneiss, dipping west, and trending nortk 
30 degrees east. The tourmaline is often oi large size, 
and some very hif^hly ferruginous ore is associated with 
it- From the foot of No. 2 shaft a crosscut 50 feet in 
length connects with No. 1 shaft. The first 30 feet of the 
crosscut from No. 2 shaft has been carried through a de- 
composifig granite rock, succeeded by about 20 feet of 
tourmaline gneiss oipping to the west. No 4ode' has yet 
been discovered in the worliings. In other portions of the 
property the residuary sands and gravels have been worked 
with fair results. Some ol the material assaying (in the 
official laboratory) low in tin, viz., 11 per cent., was found 
to be associated with quartz, garnets, limonitei magne- 
tite, tantalite, zircon, and ilmenite. This lease has yielded 
8.72 tons of ore, valued at £550.*' 

• "SALMON'S CLAIM 617.— Hiis claim is situated on 
Bunbuiy Gully j to the eastward of the Yorana Lease. 
Two snaftd have been put down to reputed depths oi 15 
and 27 feet respectively. Being full of water both were 
inaccessible to me. The owner, Mr. Salmon, informed me 
—and I have no reasan for doubting the authenticity oi 
his information—that in the deeper shaft the 'wash* (re- 
siduary gravels, etc.) extends to about 16 feet from the 
surface, and that the rest of the sinking had been through 
a decomposing ^anite. I satisfied myself from sampling 
the dump that the miaterial was stanniferous, and' that the 
tinstone was cocu'se and angular, and could not have tra- 
velled very far from its parent source." 



TAIRUA M.Ii. 410 includes part of old M.L. 124, Kil- 
iartiey, and is situated on the laterite ridge east of tlie 
Greenbushes Well. A lode has been worked in this proper- 
ty yielding 3.881 tons of bkck tin, valued at £390. 

ESPERANCE HILL M.L. 389 (10 acres) includes part of 
oM M.Ii.'s 124, Killarney, and 61, Yarana, and joins M.L. 
^10 on the south-west. During 1906 this lease produced a 
Httle lode tin, viz., 0.16 tons, of the value of £15. 

NIL DESPERANDUM M.L. 401.-From this lease 0.55 
tons of tinstone, valued at £104, have been i obtained. 



* A.. OIbb MalUand, Qovt Geologist, Annual Report, Qeol. Surv. Dept. 1900. 
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DREAMLAND M.L. 382 (10 acres), includes part of old 
M.L. 61, Yarana. A tin loiic running in a north-west 
direction has been described as occurring under a cover of 
3ft. of cement. This lease has yielded 3.18 tons of ore, 
worth £340. 

IX)ST AND FOUND NORTH M.L. 393 (inditdes part of 
old M.L. 146, Glencoe).--The (Jovemment Geologist's map 
of Greenbushes, issued in 1900, shows a lode in this lease 
parallel to that in M.L. 147. Reported output to end of 
1907 was 3.23 tons, value £362. 

LOST AND FOUND M.L. 374 (includes part of old M.L. 
66, Amanda). Mr. W. D. Campbell visited this lease in De- 
cember, 1906, and reported :— 

**Here a shaft 54ft. deep in kaolinised granite has 
lieen sunk on a lode composed of four veins or bands oi 
about five inches each, in a total width of four feet, hav- 
ing an underlay of about 36 degrees to the cast, and a 
strike of 40 degirees. The formation is gneissic, and slight- 
ly ferruginous in places ; no lodij mining has previously 
been done here. The formation carries crj'stale of tin 
(6516) and toiBrmaline, and resembles the lode in tbe 
Cornwall lease. I was informed by Mr. Andrew thaj in the 
lead of tin-wash near here a solitary specimen of gold was 
found, weighing \\ grs., at 24 ft. depth." 

Output :— 

f To end o« 1«05 ... 0.75 tons ... £70 

1906 ... 6.66 „ ... 632 

1907 ... 1.30 ,, ... 110 



Total 7.70 tons ... £812 



♦ " In the lower purf of * Banbury GuUy/ in the Amanda 
workings, there are veins carrying crystalline tin ore tra- 
versing the soft weathered granitic bed rock. TJe^e ao 
not appear to me to be large enough to. be called lodes, 
but are apparently fissure deposits rather than impregna 
tions of a mass of country, and come therefore nearer ^ 
the lode type thafi to that of stockworks- Some of thew 
veins contain nice bunches of tin ore, but none have been 
large enough for systematic work, and they have only been 
followed downwards a few feet into the weathered beo 
rock.»» 



• k. Montgomery. Stots Mln ng Engineer, Annual Report Minei Dept. 1908. 
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« 

From this pomt downwards a deep lead has been 
recently discovered, which follows practically the same 
course as the existing guHy. It has been worked as a 
series of claims, some of which at the junction of Westxa- 
lia Gully have recently been acquired by a company, who 
b^ve obtained 10.60 tons of tin oxide, valued at £846, 
from a mn of wash 40ft. below the existing surface. 

• **An important tribnlaxy, Elliott's Gully, enters thte 
main channel of the Bunbury to the south of the bore hole 
just alluded to. A good deal of proapecting^ has been car- 
ried out along^ the course o* the gully. 

'*The walls of the watercourse cu:e hemmed in by the 
ferrug-inous conglomerate which forms the J>ulk of the 
waterdied. 

*'The ground held by Messrs. Portwood and Burnet 
near the mouth of the valley, has been exploited by, two 
shafts about 40 feet in vertical depth. The northernmost 
shaft exposed a series of cemented gravels, forming a true 
conglomerate in places, resting upon an uneven floor, 
which dips at an angle oi about five degrees to the south- 
cast. The bottom upon which the deposit rests is very 
clayey, and is derived from the disintegration of a very 
argillaceous rock. A very ferruginous sandstone or con- 
glomerate rests directly upon the clay, and is apvered with 
a whitish tourmaline bearing wash, which at The bottom 
is about six inches in thickness. TKe most southerly shaft, 
40 feet in vertical depth, exposes a somewhat similar sec- 
tion. The floor upon which the deposit rests, dips at a 
low angle to the north-east, and evidently forms the sou- 
thern bank of the watercourse. Above the conglomerate, 
at the bottom of the shaft, is a few feet of very white 
gritty sand, covered by about five or six feet of ironstone 
rubble, derived from the denudation and subsequent par- 
tial consolidation of the ironstone conglomerate which 
formt} the bulk of the surface oi the g^round. 

"The adjoining ground higher up the gully is held by 
Mr. Elliott. A great deal of work has apparently been 
carried out upon the property at different times. The main 
working shaft is situated near the northern bank of the 
gully, and has been carried down to a vertical depth of 
slightly over 50 feet. To the top of the ^wash' is 50 feet. 
The 'wash' is a very coarse conglomerate with a very large 
proportion of flat-sided boulders, cemented together in 
part with oxide of iron (1240). Tin shows freely in Hhe 
different portions of the conglomerate. The average thick- 
ness of the deposit is about two feet. The conglomerate 



« A. Qibb Maitliind, Gon. Geologist, Annaal B«port GeoK Surv. Dept. I8»9. 
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rests upon the uptumed edges of a decomposed clay slate, 
which is vertical and which strikes south-east. Directly 
overlying the coni^omeratej is, in places, a fairly exten- 
sive deposit of white gritty sand which contains detrital 
tourmaline. The main shaft is connected with a series of 
old workings, which expose a somewhat similar section. 

**To the south of Elliott's an open cast, just on the 
edge of the flat, six feet in depth, discloses the following 
section :— 

Yellow Surface Sand 2ft. Oin. 

Ferruginous Cement 3ft. (Hn. 

Coarse "Wash" 1ft. Oin. to 1ft. 6in. 

"Some little distance to the tvest of Elliott's a bore 
has been put down to a depth of 65 feet ; the bore was 
sunk with the object of prospectincr for what nvay be called 
Elliott's Lead, but the location of the bore site proved to 
be too far to the north, and out of the track of the old 
watercourse. 'After passing through aboit six feet of fer- 
ruginous rubble, derived from the disintegration of the 
conglomerate which forms the northern edge oif the gully, 
the boring tool entered a clay, almost identical in charac- 
ter with that underlying the wash in Elliott's main shaft. 
The bore was evidently carried through decomposing day 
slate, ^le material at grass at a disused shaft to the 
west of Elliott's, and in the trend of the old watercourse, 
showea that the deposit was ol a similar nature to that 
to the east. 

"North-west of this, on Smith's Claim, two shafts 
have been sunk. The easternmost of the two had a vertical 
depth of 42 feet. The bottom of the shaft exposed a c<m- 
glomerate wash, 18 inches in thickness, resting upon & 
floor of a decomposing clayey rock, which dips generally 
to the east at an angle of about 10 degrees. The clayey 
rock is traversed by a small quartz vein. The wash, whi<^ 
had been followed up on the rise for a distance of about 
43 feet from the shaft, showed tin freely. The secc^id 
shaft, some little distance to the west, had been carried 
down for a vertical distance of 33 feet with the apparent 
object of intersecting the wash in the adjacent working- 
The shaft passed through a very clayey deposit, in all pro- 
bability resulting from the disintegration in situ of a very 
argillaceous rock. At a depth of about 23 feet, a tin 
floor made its appearance, but no steps had been taken at 
the date <A my visit U> exploit it. 

"Upon the ground lying at the head of the s^ly. * 
good deal of desultory 'work has been carried out. Upon 
Nuttal's Claim the most northerly of the shafts disclosed 
a tin-bearing wash of 12 inches in thickness, covered by a 
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^itty aa(tid, carrying a fair proportion of tourmaline. 
This sandy, beo occurred about 18 inches above the bottom 
wash, but only reached a thickness of six inches. From 
the m<yuth oi the shaft the first ei-ght or nine feet con- 
sisted of detrital ironstone conglomerate. The floor or bot- 
tom upon whidi these deposits rest is a decomposing 
clayey rock, proibably a clay slate. The adjoining shaft to 
the south had been caorried down to a vertical idepth of 15 
feet. The sinkiixg showed detrital conglomerate, fi^ve feet 4* 
£^arp gritty sand, nine feet ; tin4>earing wash, one foot. 
The bottom has a slight underlay to the north-east. Five 
other shafts in close proximity shows a practically identi- 
cal section." 

This gjully is historic owingi to the fact that it was 
here that Mr. Stinton nuade his first discovery of tin, the 
area he secured covering the lower section of this creek 
at its junction with the Bunbiiry Gully. 

Tin in small quantities was first discovered in the 
streami bed at tihe point of its intersection with the 
Greenbushes lead, but below the underlying cement a 
large deposit of sandy wash of considerable richness was 
encountered. This was sunk upon for a depth of 15 feet 
to a clay bottom, the whole thickness carrying tin in 
payable quantities. 

On account of the large volunie of water encountered 
it was found impossible to work this deposit without ma- 
chinery, therefore a company called the Bunbury Syndi- 
cate was formed. Unfortumately, the plant secured pixjved 
to be utterly inadequate to deal with the influx of water, 
and, in consequence, a system of drainage by adit was 
adopted, but, owin-g to the very slight fall of the surface, 
this had to be carried so far, and was so costly, that the 
company was not in a position subsocjuently to equip the 
lease with suitable tin dressing plant. 

The deposit was worked as an opencut, the dirt being 
drawn to the surface up an inclined tramway when it was 
puddled and washed. Since the adit was driven down the 
course of the stream, but at a lesser grade than the gut- 
ter, only a limited portion of this was drained, therefore, 
as the market value ol tin happened to fall at about the 
time this. was worked o«t, money was not forthcoming to 
exploit this lead further, anci the lease was therefore 
abandoned. 

Subsequently a large prospecting area was granted tg 
a Victorian Syndicate, which covered most of the Bun- 
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bury end of the field, but, although a considerable 
amount of boring* was done, this work was so lacking in 
system that the results were not sufficiently encouraging 
to warrant further work. 

It may be mentioned that over £100,000 worth of tin 
ore has since been raised from the area covered by this 
concession, which is by no means worked out. 

He turning again to the locality at which the original 
discovery was made, known as the Bunbury Hole, it mray 
seem strange, considering that this area has been contin- 
ually held for many years, that it is practically in as 
unprospected a state as it was at the time of its aban- 
donment by the, original company, this is due principally 
to the volume of water encountered ■ in sinking', and the 
want of capital to cope with the same. This fine water 
supply has been utilised for tin dressing purposes, the 
wash dirt being carted from adjoining claims on to this 
area, large stacks of tailings from which now cover the 
surface. 

The Greenbushes lead has now been traced down- to it 
from the north and another lead worked by Elliott, Key- 
ser and others from it in a westerly direction towards 
the Three C.'s, whilst yet another lead has recently been 
traced up the Bunbury Gully from the south to the boun- 
dary of this claim, as now held. As all these three radi- 
ate from this little block the indications point to the 
conclusion that a main deep lead crosses it, a junction 
occurring somewhere in the vicinity of the opencut, and 
this is further supported by the levels, since the bottoms 
of all these radiating gutters are deeper than the deepest i 

large quantities, contained in a kaolin clay, whilst in this i 

hole only a sandy wash, resting upon a clay bottom, *has i 

point reached in the Bunbury Hole. In the wash met 
with in each of these leads boulders and pebbles occur in 
been encountered. 

A careful examination of this clay discloses thin pipes 
or seams of tine tin grains, the particles when examined 
under & powerful lens are observed to be distinctly water- 
worn, therefore this is apparently not a true bottom, and 
this conclusion is supported by the fact that a shaft 
sunk some 8 or 10 feet from the bottom of which an auger 
hole was put down to a further depth of 6 feet, tapped 
so large a flow of water that work had to be abandoned. 
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This deep lea4 system of the Bunibury end has always 
been a knotted point, primarily owing to the fact that 
this central area has not been prospected, but since the 
three leads previously mentioned have now been traced 
towairds it, it may be plainly assumied that it passes 
through it, and, since this is situated in the very heart 
of the richest tin-beari!n|r portion of this encl of the field, 
it is decidedly worth further prospecting* 

WESTRALIA GULLY AND ITS TRIBUTARIES. 

Westralia Gully, a second tributary of Bunbury Gully, 
enters from the west a little further south than Elliott's 
Gully. - ' '-'If 

* "On the cong*loni6rate tableland in the angle formed 
by the ^lly taking its rise near Hester's Troughs, and 
joining the main watercourse to the souths of the 34ft. 
borenole, are several excavation? which disclose the nature 
of the strata beneath the congloxnerate. These show that 
the cover of conglomerate and residuary gravels is not 
very jjreat, attaining as much as three feet in places. The 
conJ|g*lomerate passes gradually into a tourmaline-bearinig 
granite or gneiss, very rich in mica in places. Not far 
from the south-west corner of what was originally M.L. 
82/43, there is 16 feet of wash reposing directly upon a 
decoimposing clayey rock. At the bottom the wash con- 
tained, in addition to the tin, a large proportion of dele- 
terious constituents, titanium, etc. 

**The vicinity of Hester's Trou-i^hs has been the scene 
of vigorous prospecting. The higher ground to the south 
of the Troixghs is covered with the ferruginous conglome- 
rate, which forms a fairly well marked outcrop to the east 
and west. This deposit prevents an examination being 
nuade ojf the underlying rocks, a difficulty which, however, 
has been partially overcome Jifer the prosperting operations. 
What is known as Wright's Shaft, on the northern slopes 
of the rising ground to the south of the Troughs, had been 
carried down to a depth of 28 feet \ertically below the 
surface. The sinking showed detrital conglomeratei five 
feet ; sharp gritty sfoid, nine feet '*, tin-bearing wash, one 
foot. The bottom has a slight underlie to the north-east. 
Five other shafts in close proximity show a practiccdly 
identical section. The sinking showed nothing but a clayey 
rock, which had a dip to the south-east at an angle of 
about 45 degrees. In the vicinity of the shaft several very 
large pieces of angular tin, one weighing about 3Ibs., have 
been discovered. From their distinctive characters it is 



* A. Gibb MoiUand, Gort. Geoloflrist, AudoaI Report Geol. Surv. Dept, 1900. 
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qoiis evideni that the tin cannot ha\e travelUd far from 
its parent aouroe. On the flat (j^round to the north several 
excavations liave been made, and they all unite in giving 
what is practically a imiform section, which consists of 
from two to tliree feet of peaty soil, succeeded by a vari- 
able thickness of white ST^^itty sand, carrying varying pro- 
portions of mica and tourmaline. This deposit results 
from the residual composition of a granite rock, although 
operations have hardly been carri^ sufllcieutly far to 
reach the sound rock.*' 

'•LAST CHANCE M.L. 172 (149). -This property lies 
near the southern boundary of the field, some distance to 
the south of Hester's Troughs, and considerably beyond 
the limits of the country proqieoted at the date of my 
previous visit to the district. A vertical shaft had been 
put down to a depth of 38 feet. The sinking showed about 
eight feet of conglomerate succeeded by a tourmaline- bear- 
ing rock, trending north 20 degrees east, and dipping to 
the westward &t a high angle. The width of the deposit 
was about two feet three inches, but at the foot ol the 
fhaft it reached as much as four feet six inches. An assay 
(2519) of what appeared to be a characteristic sample of 
the concentrates %om this rook yielded 52.4 per cent, of 
metallic tin, whilst a sample (2520) from the dump yielded 
43.8 per cent, of tin. The relatively low percentage of the 
tin in these two samples is chiefly due to the somewhat 
erude method of washing in the dish. The tin ore seems 
concentrated round a joint plane, by which the country 
rook is traversed. In the material in the dump tin Ore 
could be seen embedded in a friable quartzose matrix, 
which does not, however, seem to be derived from, a quartz 
leef, but is rather a portion of the country rock in the 
vicinity of a joint plane from which, by the solution of 
felspar, silica has been set free to produce quartz." 

"OFFER and GILBERT'S CLAIM.-This property lies 
a little distance north of the *Last Chance.* A shaft has 
been sunk to a depth of about 40 feet vertically below the 
surface. The shaft itself is not straight, but has been sunk 
partly vertically aoid' partly inclined, its course having 
been determined by that of the ore body. The shaft, which 
has not yet been sunk far enooigh to rea<^ sound rock, 
follows down a rock decomposing in the direction 'of keolin 
and carrying very coarse tin and tourmaline. The ore de- 
posit is merely an impregnation along a line of weakness, 
either a joint plane or a fracture. So far as work has at 
present been carried, it seems that this impregnation has 
extended across a width of about two feet six inches to 
three feet. A characterijstic sample of my own selection 
from the foot of the workings was carefully washed for 
the purpose of concentrating the tinstone, which was found 

• A. Oibb Ifaitland, Govt, Geologist, Aonual Report Geol. 8anr. Dept. 1900. 
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to aseay (2514) 63.4 per cent, of metallic tin. This per- 
oentage, of ooarae, gives do indioatioii of the quantity of 
tinstone in tlie matrix. The oassiterite itself was very 
brittle, owing to its being traversed by strings of decom- 
posing country rock.'* 

Betweeof the Westralia Gtilly and the Three C.»s are 
some extensive shallow workin^rs where sluicing is being 
carried on upon a small scale.' This patch of ground, 
which is called Poverty Flat, will in all probability prove 
to be a false bottom above a deep lead. 

Cowan's Brook proper takes its rise near the head of 
Elliott's Gully, at an elevation of 850 feet above the sea 
level, but its two main branches, which are in reality 
sandy flats, drain the country to the northward for a 
considerable distance, their heads being 900 feet above 
sea level. 

The head of this gully consists of a large water-logged 
sandy flat, called the Three C.'s, after the original holders 
of the lease, Messrs. Cowan, Castella, and Clark. In this 
flat tin in small quantities occurs in the sand from the 
surface downwards, it appears of a lacustine origin, hav- 
ing been deposited at a subsequent period to that at 
which the deep lead crossed this area as an open valley, 
and prior to the cutting out of the present deep channel 
of Cowan's Brook. 

In the bed of this gully at the foot of the flats a con- 
siderable amount of sluicing and dredging work has been 
carried on, the wash being of a heavy nature, consisting 
mostly of large white quartz pebbles and boulders. 

During the last few years this has been worked by a 
company, who have washed 64.18 tons of tin, worth 
£5,891. 

No attempt so far has been made to trace the deep 
lead which crosses the gully at this point into either 
bank, all prospectin-g having been confined to following 
the secondary tin derived from it in the stream's course 
below. 

After leaving the sandy flat the gully closes in, with 
crystalline rocks outcropping upon the northern bank, 
capped by laterite. 

Below its junction with the Moulton Brook the boulder 
-wash is again met with carrying tfn beneath the bed of 
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the guUy, but a short distance lower down even this has 
been entirely swept away by the stream down ta* the gpra- 
nitic bedrock. 

Moulton's Brook, which is more commonly known as 
Battler's Gully, takes its rise upon a low saddle about 
830 feet above the sea level. Ihis low ridge is capped 
with laterite, and forms the water parting between this 
gully, ihe Three C.»s, a»d Paper Bark flats. 

In the upper portion of its course there is no defined 
water course, the whole valley between the laterite hills 
being one sandy flat, lower down, however, where some 
shallow workings are situated, a heavy boulder waslv is 
met with beneath the surface covering of sand, which 
wash is also exposed upon its northern bank, near its 
junction with Cowan's Brook. 

The quantity of tin obtained from this gully was in- 
considerable and of a low grade, owing to the presence of 
heavy base metals, which rendered dressing to a high 
standard next to impossible. 

BATTLER'S HOPE M.L. 313-314.— These old leases are 
situated at the head of Moulton's Brook, more generally 
known as Battler's Gully, and upon these, close to their 
dividing boundary, two deep shafts have been sunk, with 
the object of prospecting for a deep lead. 

The southern of thesq two was sunk to a depth of 126 
feet, cutting the wash at 96 feet 3 inches, where it was 
about 15 inches in thickness and composed of numerous 
large well waterworn boulders of quartz, quartzite, grei- 
sen and mica schist, with softer much decomposed 
rounded boulders of clayey ironstained rock, the whole 
being intermixed with femiginous earth and sand. . 

At a depth of 106 feet below the wash a level was 
driven south-west in decomposed mica schist for a dis- 
tance of 120 feet, which rose into it at a distance of 60 
feet from the shaft. Another drive was also carried 40 
feet north, when work had to be abandoned owing to the 
collapse of the shaft bottom. 

Another shaft was sunk a little farther north to a 
depth of 103 feet, bottoming upon a hard diorite bar» 
which was driven in 6 feet. The wash in this shaft was 
cut at a depth of 93 feet, whilst a level drive 60 feet 
south from the shaft rose into it at* a distance of 30 feet. 
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* **From the appearance of the larger boulders at sur- 
face it i» evident that a true ^wash,' or river-worn boul- 
dery gravel, was encountered* pointing to the existence in 
past times of running streams of considerable carrying 
power, and to different climatic conditions from those now 
prevailing. 

"A little tin ore was obtained by Mr. Johnston while 
working the *w€wh,' but it was altogether too poor to be 
payable. The presence cf the ore, nev^ertheless, gives 
ground for thinking that the 'gutter' of the lead, when 
found, is likely to carry payable deposits. Above the 
'wash' there was in the shaft about four feet of dark 
clayey matter, covered by two feet six inches of fine drift, 
from which a good deal of water made into the shaft. On 
t<^ of this drift there was a thin hard band or layer of 
oxide of iron cement, then 50 to 60 feet of brown mul- 
locky material, with iron oxide concentrations and angular 
pieces of quartz. Mr. Johnston tells me that this has been 
repeatedly mistaken* in the district for the true bedrock. 
Near surface the ground is hand white and brown cemented 
grit and sand. Tne succession of strata is as described by 
Mr. Johnston ; the shaft being full of water I . could not 
further verify them. 

**The 'wash' and boulders at this shaft were very simi- 
lar to those at the 'Hard Graft' and adjacent shafts above 
mentioned, and I think there is much likelihood of their 
being all on the same deep lead. 

"This deep .lead has evidently nothing to do with the 
present shape of the surface, its course being quite inde- 
pendent of the modem watercourses, an^i the latter are no 
guide as to where it mi^ht l:e expected to be met with. 
To the westward of the 'Battlers' Hope' it may be entirely 
lemoved by the modern erosion of the country, in which 
case some trace of it should be found where the old chan- 
nel emerges on the more recent surface, or it may possibly 
continue as a buried lead, in that case probably going out 
somewhere towards the junction of Cowan's and Norilup 
Brooks. At Johnston's shaft the belt of deep ground is 
some 15 chains in width with shallow ground to north and 
south, and as the bedrock in the levels was dipping to 
the north-west it is evident that the shaft must be on the 
south side of the 'gutter,' though fairly well in the centre 
of the belt of deep ground. ^Fhe next shaft should there- 
fore be sunk farther to the north." 

SALT WATER GULLY AND ITS TRIBI TARIES. 
Salt Water Gully, which flows into Hester's Brook, 
lises to the south-east of the railway station at an ele- 
vation of 890 feet above the sea level and falls to the 
5outh south-east. It receives three tributaries from the 
west ; the first (Scandinavian Gully) begins a little north 



• A. Mont«om«r7, M.A., F.O.S., State Mining Enffioeer, Annual Report MineB 
Departmeot, 1903. 
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of M.L. 110 ; the second (Floyd's Gully) rises in M.L. 383 
near the main road ; and the thitd (Kelly's Gully) in 
M.L. 182. Tin ore has been obtained from the main gully 
and all three branches, but records are wanting, as they 
have for the most part been worked as claims. Later! te 
covers the higher ground in this watershed, but granite 
and gneiss appear at the surface in the lower part of 
the valleys. 

CENTRAL GROUP OF IjODES. 

• "CORNWALL M.L. 40.— This property, which is the 
oldest lease upon the lield, lies near the centre of the tin- 
field, and not far from its highest point. A three-chafn- 
bered shaft has been sunk to a depth of about 1120 feet, 
and is closely timbered throughout, thus preventing a sec- 
tion of the rock passed throug^h being examined. The pre^ 
sent holders of the property did not sink the shaft to 100 
feet, this depth having been attained by previous owners. 
The last 20 feet of the shaft put down by the present 
holdeis being full of wateri wets not open to inspection. 
At 100 feet a crosscut has been put in due east about 49 
feet, connecting with the iKorkings in an old shaft adjoin- 
ing. The rock exposed in the crosscut is a dark highly 
micaceous schist, dipping at a high angle to the west. 
The workings in the old shaft show that the place of the 
mica schist has been taken by a 'g<ranitic rock, the 'lode' 
(greisen) consisting essentially of quartz, a greenish mioa, 
and a little felspar. The rock itself is tin-bearing. In 
1899, on visiting this mine which had been abandoned, 
and was consequently inaccessible, I carefully sampled the 
material lying on the dumi), which, on assay in the offi- 
cial laboratory, yielded tin to the extent of 1-79 per cent. 
About 2Jcwt. of the greisen from the property was re- 
cently bagrged and forwarded to the Mines Department, and 
subsequently carefully assayed. The ore was contained in 
three bags, the first sample (2493) weighing about Icwt., 
yielded 0.55 per cent, of tin ; the second (2494) weighing 
about Icwt., yielded 3.46 per cent, of tin ; whilst the 
third (2495) which weighed about O^cwt., yielded tin to 
the extent of 1.09 per cent. The old workjinflfs in the 
crosscut show that the tin-bearing greisen, which is not 
of any great width, has been subjected to dislocation, as 
shown l^ the sliclensided faces. This faulting introduces 
certain elements of uncertainty as to the unliroken con- 
tinuity of the ore body in the mine in depth, though not 
as to the permanency of the tin ore, which, fknding its 
origin below the limits of practical mining, is likely to 
persist to great depths. Whether the ore will prove suf- 
ficiently concentrat^i to be payable can be beat deter- 
mined practically." 



• A. Oibb Maltland, Government Oeolofrirt. Annnal Report, Q«ologlcal Surwy 
Depnrtment, 1900. 
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Mr. W. D. CampbtU writes of this property in Decern- 
ber, 1905:- 

t **The old workings comprised several shafts from GOft. 
to r20ft. deep on the various lines of lode, of which there 
appear to be four in number, striking about 161 degrees, 
with a westerly underlay of 84 dogr^s. The' two western 
lodes at least are in decomposed granite, and either one 
or two of the eastern lodes qxg probably in the dark mica 
schist (6514) showing in the dump of the 120ft. shaft. 
Very little stoping appears to have been done by the past 
owners. . . . The present owners have been stoping and 
driving from the old workings at 60ft. to the surface of 
the decomposed rock, which ie overlaid by about 7ft. <^ 
tin wash and gravel. They state that they found rich 
patches of ore. They have also sunk several minor shafts 
vith drives and stopings, and have been well satisfied 
with the mine. ... I inspected part of the workings 
down to 50ft. depth . . . the lodes are somewhat sinu- 
ous, and vary. from 18in. to 5ft. in width, and are ap- 
proximately parallel, though probably not all continuous 
through the lea^e.*' 

This was the first lode worked in this locality, the 
shaft being sunk by a company in the early days of the 
field, owing, however, to the low price of tin at the timie» 
the necessary capital could not be obtained, and since 
there were! no crushing plants in the district the ore 
could not be treated, therefore it was abandoned, 

Later on this lease was again taken up by a Kalgoor- 
lie Syndicate, who held it for a number of years, b'ut did 
little work upon it. In 1904 it passed into the hands of 
the present owners, who have taken out a consideraible 
quantity of tin. 

The surface of this lease is covered with laterite, but 
the lode' lines are indicated by the presence of tourma- 
line at the surface. The lodes themselves consist of peg- 
matite and greisen, dykes containing quartz, albite, mus- 
covite and tourmaline. The country is usually highly 
weatheired to a depth of 50 feet, but below this a horn- 
blende biotite schist is met with, which is, in all probar 
bility, the result of altered bronzite diabase rock. 

The lodes have been worked from the surface down to 
a depth of 40 or 50 feet, or the zone of much weathering 
in which the felspars have been converted into kaolin and 
in consecpuence little crushing is required. 

t Annual Report Gtologioal Surrey Department, 1905. 
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There axe thre& distinct lodes upon tliis lease, the first 
one worked being situated at about its centre. This lode 
has a course a little east of north with a dip to the 
north-west, it was first opened at its cap by two under- 
lay shafts, which followed down a fairly rich pipe of ore. 
Later on a Mnail v^tioal shaft was sunk to a depth of 
100 feet, and later still a three compartment main shaft 
with a cross cut to the other workings. This lode is a 
jrood deal broken and cannot be traced for more than 50 
feet at the surface. The next lode Jies about two chains 
north-west of the main shaft, and has been traced for a 
distance of three chains, following the normal course of a 
little west of north with a dip to the south-west. It is 
of good si/.c, attaining as much as 14 feet in width in 
places, and has been worked to a depth of 30 feet for a 
length of about 120 feet, yielding very good returns ; 
whilst the lodestuf! like that from the upper workings in 
the first mentioned is very highly micaceous. 

The next lodte lies about two chains to the westward i 
and follows a parallel course to the last mentibned, it 
has been worked for a length of 1% chains to depths 
varying from 30 to 50 feet. The size was apparently very 
variabk, being as much as 10 feet in places, whilst at 
others it was small. The official records show that this 
mine has produced up to the end of 1907, 37.78 tons of 
black tin, which realist £3,236. 

So far only the weathered rich portions of the lodes 
have been worked, on account of the cost of treatment, 
since afl the stone ha3 to be carted for a distance of 
from one to two miles and treatment paid for. As there 
is every indication that an ample supply of water will 
be obtained by sinking upon the lodes, if a plant were 
erected upon the lease, the cost could be so greatly re- 
duced as to trend«r the treatment of the harder and lower 
grade stone possible. 

SOUTH CORNWALL M.L. 300 (20 acres).— Lies to the 
west of M.L. 366, and includes old M.L.'s 101, 89, and part 
of 54. In this lease a lodfe parallel to those in the Oorn- 
wall has been worked, and near the surface yielded some 
of the richest lode stuff yet raised on the field (4660). 
Itfr. W. D. Campbell writes in December, 1905 :— 
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*'The main shaft is 80ft. deep, and the lode adjacent is 
stoped from 63ft. to the surface for a width of 8ft. from 
the western side, where the schist is more decomposed. 
There is a crosscut east for 78ft., which the owners state 
is tin-hcaringr all the way. ... the country rook is 
mica schist. About 100ft. farther north the lode has been 
opened up by a 50ft. shaft, and is stoped from 50ft. to 
surface for about 260ft. in length." 

Some of the richest ore from this mine (4660) was 
very micaceous, being composed of pale-green miiscovite, 
quartz, topaz, an4 very coarse tinstone. A large speci- 
men (7198) from a depth of 130ft., recently received from 
this mine, shows a compact somewhat banded lode com- 
posed mainly of albite, with quartz, tourmaline, topaz, 
and cassiterite ; 19.64 i-ons of tin ore have been won from 
this mine, which realised £1,564. 

**At the time of my visit to the South Cornwall the 
shafts on the property were full of water, and only the 
dumps could be examined. Portions of these gave good 
prospects of tin ore on washing. The tin-bearing forma- 
tion, or stockwork, is said by Mr. Johnston to be some 
100ft. in width, but not yet to have been properly cut 
thro^S^x The east wall is dark mif'aceous schist. The tin- 
bearing rock) has quite the stock work characteristics above 
described, and I have little hesitation in grouping it in 
this class of ore deposits. The dpeoost shaft is stated to 
be 65 feet in depth, and some excellent ore was obtained 
from it. Mr. Johnston informs me that altogether about 
600 cubic yards of material have been washed, for a re- 
turn of 10 tons of black tin, or dressed tin oxide. This is, 
approximately, 1 per cent, tin ore per ton of rock, which 
miffht be payable under favourable conditions of mining 
and dressing. Less than one half per cent, of tin ore has 
been made to return a profit, under favorable conditions, 
at the Anchor mine In Tasmania. 

**Mr. Johnston tells me that the water level in sum- 
mer in his shafts is at about 65 feet, and that down to 
that depth the rock is soft and easily sunk through. In 
winter the shafts become filled to the surface, but the in- 
flux of water is not so great as to present much difficulty 
in workinjf. The idea in the district heretofore appears to 
have always been to sink deeper, in the hope of defined 
lodes being met with, but the behaviour of stock works 
hardly warrants this rourse. The probabilities are in fa- 
vour of there beinjf little change in the character of the 
rock, except that it will naturally get harder below the 
surface zone of weatheriner. It does not seem to me that 
there is any better chance of getting good ore in depth 
than near the surface, and the shallow ground is much less 
costly to work.** 



• A. Montgomery, M.A., F.G.a, Stat« Minfn? Engineer, Annual BcportHines 
Departmen^ 1908. 
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Upon this lease a considerable amount of work has 
been 4one, and the greatest depth as yet attained upon 
the field reached, whilst a three compartment 200 feet 
vertical shaft is being sunk with the assistance of the 
Government. 

The lode has been trax^ed at the surface for a distance 
of 7 chains and been worked to depths of from 40 to 130 
feet, the lode matter between the walls attaining a width 
of 20 feet 6 inches at one point. The lodes tuff is not so 
micaceous as that met with in the Cornwall mine, but 
that worked is on the whole richer, whilst some was of 
high grade. The average higher value of the material 
treated cannot be taken, however, as a criterion of the 
whole lode mass, since it has not been removed in such a 
systematic manner as in the Cornwall. 

The rock passed through in sinking the main shaft is 
a biotite hornblende schist with veins of quartz and 
granite, the latter being sometimes heavily charged with 
arsenical pyrites and carrying a small quantity of cassi- 
terite. 

DIXIE M.L. 388 (24 acres).— On the laterite rid^g^i im- 
mediately east of the town is situated this lease, which 
includes part of old M.L.'s 71, Jeffery, 156, New Zealand 
Syndicate, and 104, New Guinea. A lode is being worked 
in this property, of which specimens from a depth of 120 
feet are in the Departmental Museum (6998). These show 
that the lode is a pegmatite vein, composed largely of 
albite, with lesser quantities of quartz, tourmaline, mus- 
covite, garnet, and cassiterite. 

The lode in this property has a north-westerly course, 
dipping to the south-east, and can be traced for a dis- 
tance of 14 chains. It has been prospected by a number 
of shafts, sunk to depths varying from 60 to 120 feet, in 
which it has varied considerably in size, but reaching as 
much as 12 feet in places, some of the stone being of ex- 
ceptionally high quality. 

There are also a series of north and south veins which 
strike off from the main lode in a southerly direction, 
these are five in number and average about 3 chains in 
length, and have been prospected by a number of shafts 
sunk to depths which vary from 30 to 70 feet. 

This property has so far yielded 22.16 tons of tin oxide 
worth £1,763. 
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• "RUBY TIN MINING CO.. M.L. 168.— Two diafte Ut© 
Ijeen sunk upon the lease to a vertical 4eptk af 80 feet 
each. T-he main sibait .was inaccestjible to me, but the tna- 
terial ad gvaiss showed the sinking to ha\ e been through 
ferruginous mica schist. The present working shaft has 
been 'carried ck>wn through decomposed micaceous schist, 
traversed by a few qiuartz leaders, the whole formation 
underlying to the west. From the foot of the shaft a 
crosscut 37 feet in length has been put in to the westward 
v^ith the object of connecting with the main. shaft. The 
crosscut exposes nothing but fine grained micaceous schist, 
traversed by quartz \^n6. Near the face of the drive two 
barren-looking quartz reefs of about 12 inches in thickness 
dip at a fairly high, angle to the west. A crosscut, 20 
feet in length has been put in to the westward from the 
50 feet level. It evposes nothing but ferruginous mica 
schist, withi gneissic bauds. Twenty feet higher up the 
shaft, a clriiv'e has been put in to the south-west, for a 
distance of 14 feet, but it laid bare nothing but schist with 
tourmaline. No semblance of a lode has been opened up 
anywhere in that portiom of the workings accessible to 
me.*' 

"QU^ EN OF GREENBUSHE8, M.L. 80.-Three verti- 
cal thalts have been put down in close proximity to each 
otiier upon tJie property. The most northerly, No. 2 
shaft, had been carried down to a vertical depth of 60 
feet, throiiglii a white granitic rock, carrying small quan^ 
tlties of tourmaline. From the foot of the shaft a drive 
had been put in to the north for a distance of 15 feet 
throngh a whitish granitic rock identical in character with 
that passed through in the nhaft. At nine feet from- t/be 
lace' the graniite gives place to a clay, wiiich may repre- 
sent the decomposition product of a porphyry. The junc- 
tion between the two deposits dips to the south at an 
tfigle of from 40 to 50 degrees. The drive has been coik- 
tinued^ southwards from the shaft, through a similar 
granitic rock, for some distance until it intersects another 
drive trending east and west, connecting with No. 1 shaft. 
Where the two drives intersect, a winze has been sunk for 
a vertioal distance oi 18 feet to what is known as the 80 
feet level. A few, feet below the floor of the level in the 
winze a fairly large <|uartzo8e portion of the granite which 
carries touimialine is said to have yielded fair proepects 
of tin. None, however, was visible to me. No. 1 shalti 
60 feet in depth, has been sunk through a rock carrying 
a little mica and decomposing in the direction of kaolin, 
in all probability a granite of the type prevailing on the 
flsld. A drive has b^n put in a few feet south from the 
shaft through clayey country, intersected by a quartz 
leader. No. 3, or the Main Shaft (five feet by three feet) 
has been carried down to a depth of 100 feet, through a 
decomposing granitic rock. From the bottom of the shaft 
a drive has been put in to the westvtard for a distance 
of 20 feet. The face of the dri^e exposes a hard foliate^I 
quartzoee granitic rock with tourmaline, inrlined at a 



• 4. GIbb Haitlnnd, Gk>Tt. Geoloflrist, Annual Report, G«ol. Bonr, Dept., 1900. 
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Bleep angle to the westward, and trending approximately 
north and south- What nuay be called the hanging wall of 
the foliated granite is a highly micaceous schist which 
h»9 been penetrated a few inches, 'i'he thickness of the 
foliated granite— the so called lode— is about 10 feet. A 
carefully selected sample of the 'lode' yielded, on assay in 
the official laboratory, an appreciable quantity of tin, 
viz., .09 per cent. On the arrival of my specimens in 
Perth, it was found that certain frafifments of metallic tin 
— not obtained from the 'lode' — were included in the sam- 
ple. These were, of course, extracted before assaying. A 
small sample of the dressed ore from the property yielded 
on assay 47.6 per cent, of metallic tin. A threat deal of 
jrenuine labour has been done upon the property, which the 
owners inform me represents about £600 in cash. There is 
no true fissure lode opened up anywhere in the mine, the 
appearance of a hanging ano foot wall being due to the 
jointing of the country rock, and a deceptive indication 
• from a miner's point of view.*' 

List of Rocks in the OeoJogical Survey Museum 
from the Qreenhushes District. 



Reg. 
No. 



Desoriptlon. 



LooaUty. 



687 
703 

1242 
1243 
1244 
1245 

1246 

1247 
1277 

1288 

1645 
1927 

1990 
1999 

2022 
3004 

3005 
4860 
5198 
6254 

«510 



Stanniferoas Gneiss 
Cassiterite in Albit« 

Pegmatite 
Granite ... 

Coarse 'Graphic Granite 
Deoomposea Granite . . . 
Crushed Foliated 

Pegmatite 
Quartz Tourmaline Rock 

(Schorl Rock) ... 
do. do. 
Weathered Gneiw 
Weathered Quartz 

Tourmaline Lode... 
Tourmaline Granite ... 
Crushed Foliated 

Pegmatite 
Foliated Albite Rock ... 
Crushed Foliated 

Pegmatite 

do. do 

Quarts Tourmaline Rock 

(Schorl Rock) ... 
Weathered do. 

Pegmatite (?) 

Bronzite Diabase 

Blue Tourmaline in 

Pegmatite 
Cassiterite in Lode 

(Quartz*Mica) ... 



i m. S.E. of Post Office ? (M.L. 366, Corow 

Greenbushes Well, Grvenbushea. 
Spring Gully , 

Junction of Gibney's and Dumplinff GulW 
Sugar's Claim, Head of Spring Gullj 

M.L. 40, Cornwall 

Greenbushes 

do. 
Larkin's New Find, Greenbushee 

Webb's Mine, M.L. 146(?) BunbaryGnUr 
Greenbushes 

Cornwall Mine (?) 
Greenbushes 

Cornwall Mine ^ 

M.L. 80, Queen of Greenbushes, Floydstr" 

M.L. 233, Nelson Extended, Bunbury Gall 

do. do. 

M L. 46, Greenbushes 
Bunbury Gully, Greenbushes 

Greenbushes 

M.L. 356, Cornwall 
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List of Rocks in the Oeological Survey Musetun 
from tlie 07*eenhu8hes DistHct. 



J 


Deacrlptlon. 


Looality. 


:6511 


Cassiterite iu Quartz- 




' 


Touiinaline Lode . . . 


Depth 50 ft. Cornwall 


6512 


Caasiierite in Quartz- 






Mica Lode 


Depth 30 ft. Cornwall 


6514 


Homblende-Biotite 






Schist 


120 ft. V.D. Eastern Shaft, Cornwall 


6515 


do. do 


92 ft. at Drive in 110 ft. shaft, M.L. 314, 
Battler's Hope 


6517 


Caaeiterite in Lode, 
(Albite, Tourmaline, 






Quartz, Garnet, Muscovite) 


M.L. 375, Glasgow 


6518 


CajBsiterite in lode 




(QuartZy Tourmaline) . . . 


Lower Level, Glasgow 


6998 


Caasiterite in Lode, 






(Albite, etc.) 


12Dft. Main Shaft, M.L.,388, Dixie. 


6999 


Decomposed Hornblende 






Schist 


About 100 ft. V.D. do. do. 


7000 


Brouzite Diabase (?) ... 


South Side of Loc. 991, Greenbushes 


7028 


Cassiterite iu Quartz- 
Mica Lode and in 
Albite, Quartz, 






Tourmaline Lode... 


90ft. level M.L. 300, South Cornwall 


7198 


Cassiterite iu Lode (Albert. 
Quartz, Tourmaline. 






Topaz) 


130 ft. M.L. 300, South Cornwall 


7322 


Bronzite Diabase 


M.L. 374, South Greenbushes 


7323 


Weather Homblende- 






Biotite Schist ... 


do. do. 


7324 


Greisen 


Portwood k Bonner's Claim, South Greenbushes 


7325 


Quartz Tourmaline Book 


• 




(Schorl Rock) ... 


Well, State Battery, Greenbushes 


7665 


Granite 


The Mill Brook, Greenbushes. 


7666 


Gneisn 


do. do. 


7667 


Granite .. 


Dumpling Gully, Greenbushes 


7668 


Gneiss 


do. do. 


7842 


Albite-Pegmatite 


South Cornwall, Main Shaft 


828-2 


do 


do. do. 
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PART II. 

A Report upon the Mount Majcolm Copper 
I Mine, Eulaminna, Mount Margaret Goldfield. 

IXTROPUCTION. 

When the proofs of the matter for the Baser Metals 
Bulletin, No. 30, were being read, it was suddenly dis- 
covered that the greatest producing copper mine in the 
State had not been examined by an officer of this Depart- 
ment, the fion. Minister for Mines therefore instructed th^ 
present writer to proceed there at once, in order that a 
short description might be included. 

The following is the full report submitted, but this is 
not nearly so complete as could be desired, owing to the 
fact that the inspection had to be very hurriedly made 
in order to avoid delay in the publication of the Bulletin 
before referred to. 

THE Mt. MALCOLM COPPER MINE. 

This imipt)rtant property, which consists of M.L.'« 4F, 
5F, IIF, and 12F, is owned by the West Australian Cop- 
per Company, Ltd., and is situated at Eulaminna (better 
known as Anaconda), four nodles south-west of Mttrrin 
Murrin in the Mt. Marg^et Goldfield. It is upon the 
Laverton branch of the Eastern Goldfields Railway line, 
163 miles north of KaJgoorlie and 538 miles north-east of 
Perth. 

It was worked from the year 1899 until 1903 as the Mt. 
MalcoSm Copper Mine, but in the year 1904 it passed into 
the hands of the Murrin Murrin Copper Mines, Ltd., it 
was equipped with the necessary plant and a large water 
jacket furnace, but for some reason not apparent this 
coimpany went into liquidatiofu, and disposed of the en- 
tire plant and ^^eases, the latter being purchased by Mr. 
Blakemore, managing director of the present company* 
At the time of purchase little ore of a. payable grade is 
said M have been visible, but prospecting work was ener- 
getically pushed on with, and was rewarded by the dis- 
covery of two rich bonanzas. With this encouragement 
the mine was again equipped with up-to-date winding 
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plants and pumps, and two reverberatory furnaces were 
erected, whilst a third is nearing completion ; it is also 
proposed tp shortly construct a blast furnace with the 
abject of treatiing a large quantity of low grade ore that 
is in sight in the mine. 

The lode gives little indication of its presence at the 
surface, the only evidence being isolated jaspery quartz 
outcrops at the north end. Its general course is north- 
easterly, with a dip of about G5 degrees to the eastwatvd, 
but, although the draining of the northern workings by 
the unwatering of the deeper southern evidently indicates 
that all the deposits so far opened are upon one main line 
of fissure, their individual appearance does not produce 
this impression, since they do not follow one common 
direction, therefore it will most probabty be found upon 
iurther development that the individual areas of enrich- 
ment follow planes which cross the ore channel at vari- 
able angles. 

The workings may be divided into three groups, of 
which the southern are the most extensive, cousisting of 
a main vertical shaft 386 ft. 6 in. in depth, with levels 
at depths of 85 ft., 192 ft. 6 in., and 298 ft. The upper of 
the.se, which is called the No. 1 level, is connected with 
the main shaft by a crosscut 40 feet west, it has been 
driven north for a distance of 130 feet, and is connected 
with the surface by the No. 1 i^rospecting shaft at the 
end of the level, at which poiiit the country has been' 
crosscut for a distance of 10 feet east and 4.5 feet west. 
Sotithward from the main shaft the level has mostly been 
filled in, but it originally extended at least 200 feet, or 
as far as the windmill shaft. 

The No. 2 level has been driven lOO feet north and 310 
feet south from the main shaft, and above it the ore body 
has been stoped for a length of 29.^ feet. 

The No. 3 level has been driven 60 feet north and 225 
feet south, but little st oping has as yet been done 
between it and the Xo. 2 level, as the ore does not gener- 
ally prove to he of a hirrh enough grade to smelt in 
reverberatory furnaces without concentration. 

The ore body in these workinj^s has been stoped from 
the surface south of the main shaft down to a depth of 
192 feet, and for a length var3nng from 210 feet to 300 
feet, atid width of from .5 to 18 feet. This ore body ap- 
pears to consist of two lenses, the southern one being 
^ mailer and more siliceous, a break occurring 1>etween it 
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and the northern lens, which varies from 5 to 1*2 feet ai 
the surface, increasing up to 27 feet at the No. 1 level, 
and to 40 feet at the No. 2 level, iti which latter a solid 
mass 18 feet in width is still visible near the shaft, the 
ore stoped ranged from 15 to 25 per cent. 

From the surface down to the water level, which is at 
a depth of 90 feet, the ore consists of blue and green car- 
bonates of copper with oxide of iron contained in a sili- 
ceous matrix, the whole carrying a small quantity of 
gold and silver. 

Immediately below the water level the lode often con- 
sists of a ferruginous gossan with silicate of copper 
CchrysocoUa) and secondary silica ("chalcedony), followed 
by rich red' oxide (cuprite) and native copper for a short 
distance only, when it is replaced by dense black sul- 
phides consisting of copper gilance Cchalcocite) and iron 
pyrites, a small quantity of peacock ore (iTornite) was 
also met with near the apex of the sulphides, whilst a 
little zinc blende was also found at a depth oi about 200 
feet. 

In the No. 3 level a large body of low grade ore was 
encountered, w-hich ranges from 1 to 10 per cent, of cop- 
per, it consists mostly of iron pyrites often in a semi- 
decomposed state, with a certain amount of powdery 
black sulphide of copper. 

The water in this level is heavily charged with sul- 
phate of copper, the drip from the roof often forming 
stalactites ' of blue stone, but when this water comes in 
contact with the iron it is rapidly replaced by metallic 
copper, whilst a drip upon either the tram lines or truck 
wheels rapidly cuts into them. A quantity of valueless 
powdery ore, consisting mostly of pyrites, stowed in this 
level, was becoming rapidly cemented by the copper salts, 
which are also doubtless replacing the iron sulphides. 
At the end of this level the ore body apparently bifur- 
cates, but since both these veins are small and of low 
grade further driving in this direction was discontinued. 

It may be mentioned here that this level has only re- 
cently been unwatered and sampled, owing to the fact 
that the shaft had to be secured, since the nails, bolts, 
etc., had been corroded and replaced by copper, as also 
had the pumps and pump column. 

Information is not available as to whether the shaft 
has passed through the zone of saturation, but this will 
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shortly be proved when the coimtty is crosscut from the 
shait bottom, which latter has just been cleaned out with 
that object. 

The middle group of workings are situated 460 feet) 
north of the main shaft, and have been opened by what 
is called the magazine shaft, which was sunk to a depth 
of 100 feet with a crosscut at 79 feet from the surface. 
This crosscut has been driven west for a distance of 30 
feet and 130 feet east cuttino: the formation at a distance 
of 90 feet from the shaft, where a short level was driven 
20 feet upon low grade ore, whilst a winze was sunk upon 
it, which cut a rich body at a depth of 31 feet. This was 
followed down for a further 'lepth of 32 feet, in which dis- 
tance the ore averaged from 30 to 36 per cent., its size 
is as yet unknou-n, but at the bottom of the winze it is 
over 7 feet in width. 

This ore con.sists of a solid mass of copper glance 
(chalcocite) and iron pyrites, the bonanza l>eing capped 
by a small quantity of cuprite and native copper above 
which was a layer of siliceous oxide of iron and gossan, 
then a crust of silicate of copper beneath secondary 
silica, above which was a cavity of a few inches between 
this rich body and the low grade ore above. 

These workings are dry, although 40 feet below the 
ground level, this is probably due to the unwatering of 
the southern workings, which would sugy^est that they 
are upon the .same line of fissure although not upon the 
same ore body. 

The northern workings, which lie 330 feet north of the 
magazine shaft, consist of two independent series, the 
first or southernmost has been opened by the No. 3 pros- 
pecting shaft to a depth of 86 feet from the bottom of 
which a crosscut has been driven 30 feet east and west, 
and a level on the lode 40 feet in length, from which a 
winze was put do^^'n 14 feet. 

These workings appear to have been opened with the 
object of testing the lode below a rich surface bunch of 
ore, worked from what is called the middle opencut, which 
was 120 feet in length, 20 feet deep, and varied in width 
from 15 feet at the surface to 2 feet at the bottom. 

A little to the north of these workings is main shaft 
N'o. 3 north, which is 146 feet deep, whilst further north 
are the No. 2, 130 feet deep, and No. 1, 70 feet deep, from 
the bottom of the latter a level called the \o. 1 has been 
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dviven south for a distiMiiC£ of 180 feet, which connects 
all these shafts. From this le\'el the formation has been 
crosscut at three points, the first from the north end 
being driven 60 feet east, the second at the m-ain shaft 
40- feet east and west, and the tliird 'JO feet east at the 
south end. 

Although this level is directly below, a point at which 
a rich surface patch consisting of a body of carbonate 
ore 100 feet long, from 12 to 15 feet in width, and 30 feet 
in depth, was worked from an opencut, no downward ex- 
tension of it appears to exist. 

From the bottom of the main shaft a crosscut has 
been driven 70 feet east to the formation, which has been 
driven on north and south in low ijrade ore. 

Between the Nos. 1 and 2 levels at a depth of about 
90 feet below the surface a ^•ery rich pipe of sulphide ore, 
assaying 70 per cent., was cut, which has now been fol- 
lowed down by a winze for a distance of SO feet, or to 
just above the No. 2 level. 

The water level in these workings, owing to the 
greater elevation at the surface, was 120 feet, but since 
the lower workings at the south end have, been unwatered 
the bottom level has beconve practically dry, which points 
to the fissure connection of the various workings. 

The ore here, like that at the south end, consists of 
blue and green carbonates with oxide of iron and earthy 
matter above the ^-ater level, whilst upon the top of the 
sulphide masses were rich cuprites with crystals of mala- 
chite and native copper, also silver, either in the form of 
chlorides or more frequently as thin metallic flakes, upon 
the faces of cracks or in cavities, whilNt cobalt in the 
form of asbolite has also been met with in sm;aU qjuan- 
tities. 

This portion of the vein carries a jasper vein upon the 
hanging wall h-hich has been greatly crushed and brec- 
ciated in places, this is particularly marked below the 
water level, where the whole mass> has been re-ceme»ted 
with silica, after the deposition of a cousiderabde quan- 
tity of metallic copper in it. A certain amount of oxida- 
tion has taken place near the rich pipe of ore in these 
workings below the water level, as is indicated by a large 
mass of ferruginous gossan an4 traces of carbonates 
even at the bottom level. 
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A new main shaft is now being sunk to the eastward 
of tlie magazine shaft with the ulterior object of, after 
cutting the lode, connecting all the existing groups of 
workings, in which process it is highly probable that 
other enriched zones will be met with, particularly if the 
lode is driven on at a depth of about 150 feet (zone of 
greatest enrichment), with fre.j^uent crosscuts, since there 
are over 300 feet both north and south of \ irgin ground 
to be explored before these connections are effected. 

The country rock in greenstone, but it has been, highly 
iiltered within a considerable radius of the lode owing to 
the perculation of acid solutions, whilst at other points 
it has been crushed, foliated and indurated until it pre- 
sents chara<^ters very similar to slate. 

This ore h^y is of very great interest, but will be of 
far greater when developments have extended downwards 
into the primary sulphide zone, since at present only 
those of weathering and enrichment can be studied, and 
in consequence any opinion formed of the former can only 
be conjecture based upon the behaviour of similar ore 
bodies in other countries. 

The zone of weathering in this mine is most clearly 
defined, it embraces that section of the lode which lies 
1>etween the surface and the level of the ground waters, 
or roughly the upper 100 feet. In this zone, as before 
stated, copper only occurs as carbonates, and iron as 
oxides, whilst the downwards leaching action of meteoric 
waters has practically removed all traces of copper from 
the surface, and considerably reduced the values of the 
rich "bunch of ore in this zone, which \vere originally de- 
rived from the weathering of suli>hide bodies similar to 
those met with in the zone below. 

Below the zone of weathering lies the /.one of second- 
ary sulphide enrichment, which corresponds roughly with 
the zone of saturation. In this zone the ore occurs for 
the most part in irregular ma.«5ses as copper glance asso- 
ciated with iron pyrites, the apex of such masses being 
invariably much richer than the lower portion. Upon 
this apex or at the point of contact of the two zones, 
ores of a transition character are met with, such as cu- 
prite and native copper, whilst at one point, viz., in the 
middle workings, an open fissure lined with chalcedony is 
t>bservable between the two zones, which allowed of "the 
circulation of the ground water prior to the unwatering 
of the mine. 
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In the northern workings the brecciated jasper con-i| 
taining native copper points to secondary Assuring, 
since this metallic copi)er is here met with considerabl}| 
below its usual horizon in the lode, it may be assume 
that this dislocation is of comparatively modem datq 
an4 further the circulation of the ground waters appeal 
to have attained a maximum downward movement 
this point, since we find oxides of iron (ferruginous god 
san) contiguous with the rich sulphide ores and traces < 
carbonates down to the 150 feet level. 



At the present time no primary sulphides of cop] 
are present in this mine, but the State Mining Engine 
states that he has seen specimens of chalcoprite wii 
marcasite still unaltered, and enclosed m chalcocitCy wl 
clearly points to the conclusion that these bonaxiza 
richments of secondary sulphides result from the repli 
ment of a considerable quantity of iron pyrites, and 
reduction of the copper sulphides to a more b!asic fc 
by descending solutions of sulphate of cppper derived fr 
the weathering and oxidation of stilphide ores tak 
place at the ground water le^el. 

In the zone of primary sulphides the ore will in 
probability consist of yellow copper ore and iron pyrit 
whilst, to judge from the form of the ore bodies i 
with in the upper zones, they will probably occur in 1 
ticular bunches of considerable si/.e and value contai 
in a large lean ore body. 

There can be little doubt but that one main ore chl 
nel crosses these leases, which has now been opened 
three points, proving its longitudinal extent to be ii 
less than 1,300 feet, and when it is borne in mind til 
the -aggregate distance driven above the water level 
620 feet and under it 500 feet between the 100 and \ 
fe6t levels, and only 290 feet at the 300 feet level, it < 
low-s that in the large unpros^>ected lengths of lode 
tween the various workings, ore bodies of cotisiderai 
size and value may exist, therefore, outside the exist! 
rich deposits and the large body of low grade ore 
sight, this property has very considerable prospecti 
possibilities. I 
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Table shelving the Yield of tlie ML Malcolm Copper ' 
Mine to the end of 1907. 



Tear. 



•01 . 

l»04 

btU6 

19Qfi 



llame and Numbei 
of] 



Mt. Maloolm Copper Mine 
MX. 10c 
do. 
do. 
Mt. Maloolm dc Marrio 
Oopper Mines Ltd M.L. 10c 
Morrin Oopper Mines Ltd. 
M.L.'8 6c, 10c etc. 
do. M.L.8(6c),10ceto 
do. M.L.'b(6C),4P, 
OOCX 6P rilc) 
Mi. Mdoolm Copper Mine 

M.L.<to 4F, 5F 
Tlrest Anstralian Oopper 
Cb.. Ltd., M.L.'8 4F, 5P 
da 



Total 



Ore 



Tons. 
S2-00 



3«96000 
7,59000 



18,966.00 
500-00 



3,899-00 



400-00 
4,996-75 



Oopper 
Contents 



Value 
per Ton 



Total. 



Ore 
Baiaed 



Per Cent. 
KI-5 



7-7 
7-6 



10-5 



6-1 
5-3 



6-4 I 

4-9 

4-0 



3-5 



8-4 

1-8 



10-8 I 



38-0 ' 

I 

23-5 I 



8-75 
11*3 



tons 



11,568-00 
1,954-00 



19,465*00 
3,839-00 

5,396-76 



42,217*76 



Oopper 
there- 



877-47 
1S4'60 



810-50 
418-00 



1,310-70 



Valoe. 



63,908 
6,858 



46,457 
17,065 

60,188 



8.641*17 £194.414 



Si 



PART 111. 

A Report upon Frasor's Gold Mine, Southern 
Crpss, Yiigarn Goldfiold. 

INTROIKCTION. 

About the middle of nH)7, the British and Foreign De- 
velopment Syndicate, limited, who own this group of 
mines, approached the (lovernment with the object of ob- 
taining a State subsidy for deep boring. Before recom- 
mending this the Hon. Minister instructed the present 
writer to proceed at once to the mine and to make a 
thorough examination U])on the spot, the following being 
the report submitted :— 

THK BRITISH &: FOREIGN DEVKT.OPMKNT SYNDICATE, 
LTD. G.M.L.'s 13, 29, 279, 505, 506. 

This property, which embraces the old Central, 
Fraser's and Eraser's South mines, is situated at South- 
em Cross, which is upon the Eastern Railway Line at a 
distance of 236 miles from l^ertli. 

These mines were discovered in the year 1S^>, and are 
the oldest working to^ay upon the Eastern Goldfields of 
Western Australia, l»it, owing to the low grade of the 
ore they were passed over when the ^reat influx of capi- 
tal set in, otherwise there is little doubt that they would 
occuj)y a very different position to what they do to-day. 

Fraser's reef, or to be more correct ore channel, 
strikes in a north-\^^sterly and south-easterly direction 
with a dip of from 60 to TO degrees to the westward, ie 
is a large body of the cora^posite order confined between 
two well defined walls, which give evidence in places of 
considerable crushing and grinding action. 

This lode, or ore channel, which has provofl to be 
auriferous for a length of one mile, will average some- 
thing like 20 feet in thickness, being compose-d of a num- 
ber of veins, strings and bunches of quartz, intermixed 
with a considerable quantity of schistose rock, the whole 
being enclosed in schistose amuhibob'te country. 

The main ore channel is accompanied by two other ore 
bodies, which lie ])arallel to it upon either side, but 
neither of which outcrop, these are callod Sholl's and 



. 85 

Hogg's reefs respectively, the former lies to the east and 
is very similar in character to Fraser's reef, whilst 
Pfogg*s, which lies to the west, is entirely different, being 
morq ferruginous and havin^g ragged walls. 

The whole of this auriferous belt is enclosed , between 
a barren quartz reef upon the east (called the Battery 
Reef), which can be traced for a distance of two miles, 
and a series of hematite bearing quartzite veins upon the 
west, whilst about 20 chains farther to the eastward, the 
gramite outcrops, its contact with the amphibolite having 
a CQurse parallel to th« lodes, which therefore may be 
classed as parallel contacts. 

The main line of lode can be easily traced at the sur- 
face from the edg« of the lake northward through 
Fra;ser*s South, Fraser's, Central and the old Central Ex- 
tended without apparently a break, but alter crossing the 
lake at the south end the reef there met with is found 
to be considerably off the general course, which is pro- 
bably due to a* fault. 

la the mine itself another well defined fault bas been 
encountered in the lower levels, which cuts the reef 
ob^i^uely upon a course a little west of north-west, but 
apparently little dislocation has taken place, since the 
lode was worked without a break in the upper levels. 

ii the lower levels no attempt appears to have been 
ma^ to locate the i>osition of the lode upon the other 
side of the slide, for when this was encountered it was 
followed instead of being crosscut. 

^t is not unusual to find some 9 inches or 1 foot of 
barcen white quartz upon this fault plane at the point 
wheijB it intersects the lode, and at such places it demon- 
stz'^tes clearly that the faulting was secondary to the 
formation of the ore body, since all the quartz layers are 
cut (fiagonally, and come in contact obliquely with the 
solid barren vein. * 

It will be needless to enter into a description of the 
extent of work done upon these mines, as this report is 
accompanied by a plan, a longitudinal and a series of 
cross sections (Hate IV.), which will make it far clearer 
than if given in writing, the only point upon which em- 
phasis need be laid is that the lode is as well defined in 
the bottom levels as in the ones above. 

These plans show the assay valnes obtained by hand 
sattkpUng. but, owing to the peculiar character of the lode. 
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and its great variability in val^c, these cannot be en- 
tirely depended upon. This has been clearly demonstrated 
in that a bulk sample of 71 tons taken in equal quan- 
tities from 14 shoots above the No. 5 level is reported to 
have yielded gold at the rat« of 18/6 over the plates and 
J 4/4 by cyanide, making a total of 32/10 per ton of ore 
treated, vMlsft during the jrcar 1902, 14.W1 tons of ore 
were crushed, the bulk of which, reported to have been 
taken mostly from the same stope, yielded gold at the 
rate of 18/7^ by battery and 12/6 by cyanide, or a total 
of 31/lJi. If this is compared with the assay value of 
the same stope obtained by band sampling, a very con- 
siderable discrepancy will be noted, but this is in part 
accounted for by the fact that the stone is picked to a 
certain extent in the stopes on account of the schists 
bein^g practically barren and the mill capacity small, 
therefore about 30 per cent, of the ore is discarded, 
which, if added to that milled, reduces its value as a 
whole to 21/-. 

Froms the year 1S<90 \ip to the end of I'JOG, these mines 
have yielded a total of 162,597.78 ounces of fine gold from 
204,854 tons of stone, which averages .53 ounces per ton. 

The attached taible gives the annual production of 
each mine so long as it was worked by itself, and under 
one head when worked together. From this it will be 
seen that the results are in some cases very variable, 
this is not due to sudden increases in value, but to the 
inclusion of the result of the treatment of accumulated 
sands by cyanide, thus in 1900-1 we find that the Central 
mine suddenly springs from ..36 to 2.54 ounces to the ton. 
Uj)on Fraser's and Fraser's South mines the sands do not 
appear to have been treated until these properties were 
taken over by the Mines Development Syndicate in UK)1, 
aUil in consequence this company's returns varied from 
year to year according to the proportion of stone 
crushed to the sands treated, during the last year^ how- 
ever, the accumulated tailings had been practically all 
handled, thus reducing the average value of the stone 
crushed to .52 ounces per ton, which is only .01 below the 
average value of the ore treated since these mines started, 
thus proving conclusively the great consistency of the 
lode values. It is true, of course, that near the surface 
richer ore was obtained, but since a considerable qua.n- 
tity of the resulting tailings' were used for filling' (some 
of which are now being raised ^ tributers)y the average 
value of the lode has not been undulv inflated. 
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From a geological point of view th«re is every proba- 
bility of this lode, which is a true fissure continuing 
downwards, whilst there is absolutely no reason why the 
values should not do likewise, since so little change has 
taken place in them, so far. 

It is probable that the fissures called Hogg's and 
ShoU's reefs uill junction with the main body at no great 
depth) in which case it is highly probable that a ^one of 
considerably increased values will be met with. It would 
appear also from the cross sections that the main barren 
Battery lode is approaching the Phraser's lode in the 
lower levels, should this finite, although barren, it v^-ill 
in all probability also cause enrichment. 

To the westward of the ore channel are a series of 
heuatite bearinig quartz it e veins » similar ones to which 
in the Murchison district have exercised very considerable 
inluence upon the quartz veins with which they come in 
coltact, causing phenomenal richness, whilst these mineral 
bearing quartzites, although barren at the surface, may 
poRsibly prove to be auriferous at a depth. 

The only means of solving this important problem 
cheaply is by putting down a series oi bore holes in a 
^vfctematic manner ; one or two bore holes without me- 
thod would be worse than useless, since no reliance could 
b0 placed upon the results, neither would they be con- 
cltsi\e. 

This boring should consist of 10 or 12 holes to alter- 
nate depths of 750 and 1,000 feet, they should not be 
farther apart than 100 feet, and should be so planned as 
to cut the entire thickness of the formation. 

From a mining engineer's point of view this lode can 
bd worked more cheaply than any in W.A., for not only 
aife the w-agies lower, but there is an abimdance of fine 
ti^irber for mining purposes and fuel close at hand, an 
aliMidaffit supply of salt ^'ater can be obtained from be- 
lot the lake, and a main connects the mine with the 
Oddfieids Water Supply, whilst further, there are about 
14(1 miles less railage to pay upon stores and machinery 
thin to Kalgoorlie. 

It is a large low grade mine, which would have paid 
I wel had the capital been forthcoming to develop and 

j ecjnip it in a proper manner, but with an old fashioned 

' battery of 30 head, having an outside efficiency of two 

. tolls per stamp in 24 hours, economic working is out of 

the' question. 
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The stone treated from this mine to date has upon 
the aivera.^ been worth 45/- per ton ; this has been more 
or less picked, but it has paid well from its inception, 
even in the ciude manner in which it was worked. 

The mine is now rapidly coming to an end of its ore 
reserves, not that there is not a considerable quantity 
of low grade ore in it, but, owing to the fact that' only 
the highest values will pay under the present system of 
working, whilst capital is not available for further pros- 
pecting or development. Tributers are already working 
in the upper levels, but so far have not been allowed in 
the lower, but so soon as this takes i^lace the end of 
this mine will not be far distant. 

Only one thin-g can j-ave this mine, that is the estab- 
lishment of the fact that the lode carries payable values 
at a greater depth, but, not having sufficient capital to 
undertake this themselves, the company are applying for 
Government assistance to bore. Should this boring be 
successful there is little doubt but that this mdne wouW 
commence a new lease of life under better conditions than 
previously. 

Since this is a question of vital importance, not only 
to this mine or district, but to the State as a whole, 
this request should be considered, for, should th6 fact 
be once established that these larg« low grade bodies^ 
carry payalblc ore at a depth, there is not the least 'donhit. 
but that a number • of others of the same class will also 
be tested. 

This lode is especially suitable for this experi- 
ment for, firstly, its great size and length, and the 
character of its walls, point to the conclusion of per- 
manency in depth ; secondly, the general dissemination of 
the gold throug'h the lode body for so great a length 
without the marked occurrence of shoots or lenticiilar 
bunches affords great encouragement with regard to its 
continuation to carry values to a depth ; thirdly, the 
enclosure of a well defined ore channel between a white 
barren reef of considerable extent upon the one side and 
the ferruginous quartzite veins upon Uie other, also sup- 
port the theory of permanency ; fourthly and lastly, this 
lode lying in a contact /.one parallel to and dipping from 
the intruded granite, which lies at a short distance to 
the eastward, is also favourable both to permanency and 
the continuity of values. 

The only conclusion that can be drawn is that if 
boring is undertaken here conjointly by the Government 
and the Company it will be with every probable prospect 
of success. 
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Table shewing the Yield of the Frasera^ Reef. 



I 


Name and No. on Lease. 


Ore 
Crushed 


Gold 
therefrom- 


Rate 
Per 
Ton 


TOTAL. 


Averag 


h- 


Ore 
Cnwlied 


Gold 
Therefrom 


Ratepe 
ton. 


to 1897 
1897 
1898 
1899 
19O0 
1901 

to 1897 

1897 

to 1897 

1897 
1898 
1H99 
19O0 
190I 
1901 

1902 
1903 
J904 
IPO.** 
1906 
1907 


The Central Mine G.M.L. 279 ... 

do. do. 

do. do. 

do. do 

do. do. 

do. do. 
Praeers* South Minn G.M.L. 29 ... 

do. do. 
Pra8eri'MineG.M.L. 13 

do. do. 

do. O.M.L8 13, 29 

do. • do. 

do. do. 

''o. do. ... 1 
British <& Foreign Derelopment 
8ynd..Ltd.G.M.L8. 18, 29, 279, 
605, 006 

•<o. do. 

do. do. 

do. do. 

do. da 

do. da 

do. do. 

Total 


Tom 
37,482 "00 

a.o.uoo 

l,a)HiM> 
40a'(K> 


14l54Mft 
-fl2U7 

■J/iS 19 


OSS. 

•37 
■20 
•57 
•38 
2-34 
8-05 


TODi. 

44,MH'W 
4e;233iJ0 

isijn-Oo 

*7,47L7ff 


(e.703»* 
07.870*1 

4ft.fl!M^ ' 


oz«. 
'44 


sMrsuLF 

K7.VV!H) 


Jfi,a3S'?l 
3.tS74M 


•41 
■42 


i -41 


fiS.123 <KJ 
30,SS2<IO 

i>?.aoo-LiO 

l,6i,1 E>il 


Sl,S3^ ly 

7j9-iH4 

7,7ii'iy2 

M«r7'rj7 

l.SWi'flO 


■64 

•4? 

•34 

-.32 

•42 J 

•95 

•€7 

•76 
2^01 
MS 

•61 

•52 

•61 

>•• 


•44 


H. 71*00 

K.fiOS 00 
7>2I 'SO 
7,&7D'?5 


14,§*« n3 
11,474' 48 
fi,K3(J'M8 

4.G»9'53 


•73 




... 






8f 2.433 751167,247^1 


•60 
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GOVERNMENT ASSAYS. 

ATS» Analyses, and Determinatons of any Western Australian Ore or 
!k -will be made by the Assayer to the Geological Survey, when 7iot 
tuly inUrfering witfi official woi% subject to the following condition^: — 

1. Each sample must weigh at least 6oz., but not more than 21bs. 

2. Each sample must be enclosed in a separate canvas bag or strong 

paper wrapper, with a slip of paper bearing the name and 
address of the sender, together with a private mark by which 
it may be readily identified. 

3. The parcel must be forwarded, prepaid, to : — 

The Government Geologist, 

Geological Survey Office, 

Perth. 

4. A letter must be sent at the same time to the same address, stating 

for what metals the samples are to be assayed, or containing 
other instructions, as the case may be. 

(N.B. — It is always advisable to keep duplicate samples of those 
emitted. ) 

5. lefore any assay is made the prescribed fee must be paid to the 
ineralqgist and Assayer, or sufficient reasons, in accordance with Section 7 
tow, be furnished for having the samples treated free of cost. 

6. The following fees will be charged : — 

(a.) Determination of a Rock or Mineral 

((.) Assay for Lead, Iron, or Manganese, and 
Phosphoric Oxide, each 

(f.) Assay for Silver, Copper, or Tin, each 

(^.) Assay for Gold or Zinc, each 

(e.) Fire Assay for Lead, Silver, and Gold 

(/.) Assi^ for Antimony, Bismuth, Chromium, Cobalt, 

Mercury, or Nickel, each 

. ) Proximate Analysis and Calorific Valuation of Coal 
. ) Complete Chemical Analysis of any Mineral or Ore, 
according to number and nature of determina- 
tions £2 12s. 6d. to 

^'. ) Other determinations, according to time spent, up to 

A reduction of 20 per cent, on the above amounts will be made in favour 
any person submitting, in one parcel, five or more samples, for identical 
Bfttment. 

7. With the object of encouraging bond fide prospecting, free Assays 
ill be made under the following circumstances : — 

(a.) The sample must have been obtained from land within the 
State not held under lease for mining purposes. 

{h.) The exact locality where the sample was found must be 
disclosed. 

(c.) The sample must be of sufficient promise to warrant an 
assay being made at the expense of the State. 

(d.) Free Assays will not be made of samples showing free gold, 
or of tailings or other metallurgical products, or of umpire 
samples. 
S. The Department reserves to itself the right of refusing to make 
^y particular Assay, and also the right of publishing at any time the 
^^Dlts of an Assay made at the public expense. 

A. GIBB MAITLAND, 

Government Geologist. 
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